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2.3. THE M I C R O F L O R A L  S E Q U E N C E  OF THE SYDNEY BASIN.
The ranges of o c c u r r e n c e  of plant m i c r o f o s s i l s  r e g a r d e d  as 
s t r a t i g r a p h i c a 1 ly s i g n i f i c a n t ^ t e  shown on Fi gu re s 4-13 and Tabl es 
2, 6 and 7. Fr o m  this data a ba s i c  s e q u e n t i a l  p a t t e r n  is e s t a ­
b l i s h e d  in w h i c h  five p a r t i c u l a r l y  c o n s i s t e n t  m i c r o f l o r a l  
a s s o c i a t i o n s  are r e c o g n i s e d .  Th es e a s s o c i a t i o n s  are d e s i g n a t e d  
as a s s e m b l a g e s ,  their v e r t i c a l  and l a te ra l d i s t r i b u t i o n  d e f i n i n g  
a s s e m b l a g e  zones.
The a s s e m b l a g e  zones are in d e s c e n d i n g  order;
1. The Falcisporites A s s e m b l a g e  Zone,
2. The Protohaploxypinus samoilovichii A s s e m b l a g e  Zone,
3. The Lunatisporites pellucidus A s s e m b l a g e  Zone,
4. The Protohaploxypinus reticulatus A s s e m b l a g e  Zone and
5. The Dulhuntyispora A s s e m b l a g e  Zone.
My co n c e p t  of the a s s e m b l a g e  zone as a b i o s t r a t i g r a p h i c  
unit c o i n c i d e s  w i t h  the d e f i n i t i o n  of and r e c o m m e n d a t i o n s  c o n ­
c e r n i n g  the term A s s e m b l a g e  Zone p r e s e n t e d  in the A m e r i c a n  Code 
of S t r a t i g r a p h i c  N o m e n c l a t u r e  (1961). This c o nc ep t is also 
s i m i l a r  to the co n c e p t  of the zone as de f i n e d  by T e i c h e r t  (1958, 
p. 107). The us ag e of the term " z on ul e" fo ll ow s T e i c h e r t  (1958, 
p. 113).
Dulhuntyispora A s s e m b l a g e  Zone.
Spores and p o l l e n  i n d i c a t i v e  of B a l m e ’s Dulhuntyispora 
A s s e m b l a g e  (Balme, 1964) w e r e  r e c o v e r e d  from four s a m p l e s  (981, 
989, 991, 992) in N e w v a l e  D.D.H. No. 28 and are l i st ed below. 
(Figure 4).
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Neoraistrickia ramosa- (Balme & Hennelly) Hart 
Lophotriletes novicus Singh
Uvaesporites bullatus (Balme & Hennelly) comb. nov. 
Camptotriletes sp. cf. C. warehiana Balme 
Acanthotriletes hennellyi 
Murornati
Retioulatisporites sp .
Dulhuntyispora parvithola (Balme & Hennelly) Potonie 
Ferinotriletes
Perotriletes splendens (Balme & Hennelly) 
Perotriletes raniganjensis (Bharadwaj) comb. nov.
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Monoletes
Laevigato sporites vulgaris Ibrahim
Polypodiisporites hamatus (Balme & Hennelly) comb. nov. 
Polypodiisporites s p . cf. P. cicatricosus (Balme & Hennelly)
comb. n o v .
Pollen include:
Monos ac cites
Parasaccites s p .
Bascanisporites undosus Balme & Hennelly 
? Densipollenites erasmus (Balme & Hennelly)
Disaccites
Voltziapites balmei sp. nov.
Vesicaspora ovata (Balme & Hennelly) Hart 
Vitreisporites pallidus (Reissinger) Nilsson 
Valesipollenites evansi s p . nov.
Striatiti
Protohaploxypinus amplus (Balme & Hennelly) Hart 
Protohaploxypinus sewardi (Virkki) Hart
Protohaploxypinus s p . cf. P. reticulatus (Hennelly) comb.
nov .
Striatopodocarpidites cancellatus (Balme & Hennelly) Hart 
Striatopodocarpidites fusus (Balme & Hennelly) Hart 
Striatopodocarpidites sp. cf. S. rarus (Bharadwaj & Salujha)
Balme
Striatoabietites multis triatus (Balme & Hennelly) Hart 
PraecoIpati
Aumancisporites fasciolatus (Balme & Hennelly) comb. nov.
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Soutatipollenites soutatus (Balme & Hennelly) comb. nov. 
Marsupipollenites triradiatus Balme & Hennelly 
Praeoolpatites sinuosus (Balme & Hennelly) Bharadwaj &
Srivis tava
? Cyoadopites oymbatus (Balme & Hennelly)
Acritaroha
Ciroulisporites parvus (de Jersey) Norris 
A number of species which are regarded as evidence of 
recycling from a Mid-Late Carboniferous source area includes:-
Punctatisporites subtritus Playford & Helby 
Raistriokia acoinota Playford & Helby 
Raistrickia radiosa Playford & Helby 
Reticulatisporites magnidictyus Playford & Helby 
Reticulatisporites asperdictyus Playford & Helby 
Perotriletes kuttungensis Playford & Helby
The composition of the Dulhuntyispora Assemblage was des­
cribed by Dulhunty (1945), by Balme & Hennelly (1955, 1956 a, b)
and by Evans (1967), and its range was discussed by Dulhunty 
(1946) and by Evans (1967). In the Sydney Basin the Duthuntyb- 
spora Assemblage Zone extends from about the base of the Nowra 
Sandstone to the top of the Illawara Coal Measures on the south 
coast. Along the western margin of the basin to immediately by 
west of Lithgow the Dulhuntyispora Assemblage Zone ranges through 
the Megalong Conglomerate and the Illawara Coal Measures. The 
basal part of the Megalong Conglomerate is transgressive towards 
the northwest and the microfloral content of this section to the 
south of Lithgow is unknown. In the Hunter Valley region the
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Dulhuutyispora A s s e m b l a g e  Z o n e  e x t e n d s  f r o m  the b a s e  of the 
M u r e e  F o r m a t i o n  to the top of the W a l l a r a h  S e a m  ( Evans, 1 9 6 7 ) ,  
w h i c h  c o i n c i d e s  w i t h  the top of the N e w c a s t l e  C o a l  M e a s u r e s ( s e e  
d i s c u s s i o n  p p . 3 1 - 3 3 ) .  E v a n s  (1967) s u g g e s t e d  th a t  the W a l l a r a h
S e a m  m a y  c o n t a i n  a y o u n g e r  m i c r o f l o r a .  S u b s e q u e n t l y ,  B a l m e  (1969, 
p. 108) i n d i c a t e d  t h a t  the Dulhuntyipsora A s s e m b l a g e  d e f i n i t e l y  
e x t e n d e d  to the W a l l a r a h  Seam. A r e c o n n a i s a n c e  s t u d y  of N e w v a l e  
D . D . H .  No. 28 (Grebe, in p r e s s ) ,  i l l u s t r a t e s  the e x t e n s i o n  of 
this m i c r o f l o r a  to the V a l e s  P o i n t  C o a l  M e m b e r  ( p r e s e n t l y  d e f i n e d  
as b a s a l  M u n m o r a h  C o n g l o m e r a t e ) .  A d d i t i o n a l  s l i d e s  of the m a t e ­
r i a l  e x a m i n e d  by G r e b e  (in p r e s s )  h a v e  b e e n  s t u d i e d  a nd the 
r e s u l t s  i n c o r p o r a t e d  in F i g u r e  4. T h e  p r o b l e m s  c o n n e c t e d  w i t h  
the p r e s e n t  n o m e n c l a t u r e  of the b o u n d a r y  of the N e w c a s t l e  C o a l  
M e a s u r e s  a n d  the M u n m o r a h  C o n g l o m e r a t e  h a v e  b e e n  a l r e a d y  d i s ­
c u s s e d  (pp . 31-^33) .
Protohaploxypinus retioulatus A s s e m b l a g e  Z one.
T h e  Protohaploxypinus retioulatus A s s e m b l a g e  r e p l a c e s  the 
Dulhunty ispora A s s e m b l a g e  at a f a i r l y  s h a r p  l i t h o l o g i c  i n t e r f a c e  
i m m e d i a t e l y  a b o v e  the c o a l  m e a s u r e  s e q u e n c e s  t h r o u g h o u t  the 
S y d n e y  B a s i n .  T h e  u p p e r  l i m i t  of t he a s s e m b l a g e  is d e f i n e d  by 
the s u d d e n  a n d  p r o m i n e n t  a p p e a r a n c e  of Lunatisporites noviau- 
lensis ( L e s c h i k )  co m b .  n o v . , Lunatisporites pelluoidus ( G o u b i n )  
c o m b .  nov .  a n d  Protohaploxypinus sp. cf. P. samoiloviohii ( J a n s o -  
n i u s )  H a r t .  T h e  Protohaploxypinus retioulatus A s s e m b l a g e  is 
c h a r a c t e r i s e d  by the p r o m i n e n c e  and c o m m o n l y  the a b u n d a n c e  of 
Protohaploxypinus retioulatus ( H e n n e l l y )  c o m b .  nov. a n d  of 
Faloisporites nigraoristatus ( H e n n e l l y )  c o m b .  nov. (see Fig. 13)



Figuri 8
VERTICAL DISTRIBUTION OF SELECTED  MICROFOSSILS 
IN SAMPLES FROM CAMDEN D.D.H. N06I
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coupled with the common or frequently abundant occurrence of
Osmundaoidites wellmanii Couper and of Punotatisporites spp.
S e v en t y — t h r e e species of spores and pollen and seventeen
t i V
species of acritarchs occur within the Proboh.aploxy'pinus re~ti~ 
oulatus Assemblage Zone. The distribution of these forms in nine 
sections is shown on Figures 4-12. The occurrence, range and 
relative abundance of these forms are shown on Table 1. Of the 
forty-three or possibly forty-seven species of the spores and 
pollen which also occur in the older Dulhunby'Lspora Assemblage^ 
eighteen species make their last appearance in the Probohaploxy — 
pinus retioulatus Assemblage. This number may be greater because 
the occurrence of some species in these younger strata could 
almost certainly be attributed to recycling.
In the Sydney Basin, twenty-four species occur initially 
within this assemblage zone; however, only five species appear 
to be confined to it. These are:
Cyathidites s p .
Lundbladispora fibulata (Hennelly) comb, n o v .
Lyoospora goulburnensis sp . nov.
cf. Raistriokia sp.
Lueokisporites nyakapendensis Hart 
Lyoospora goulburnensis is almost identical to microspores 
extracted from Selaginella harrisiana Townrow. The type locality 
of the latter is in the upper portion of the Illawara Coal Mea­
sures at Victoria Pass near Lithgow. Because of this it may be 
suggested that L. goulburnensis also occurs in the Dulhuntyispora 
microflora. I regard the presence of a single specimen in sample 
563 as evidence of reworking. Similarly, a single specimen of 
cf. Raistriokia s p . was identified in sample 562.
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The Protohaploxypdnus retdoulatusAssemblage Zone can be 
divided into two sub-zones or zonules. The lower of these, 
zonule A, contains the more diverse and usually abundant micro­
floras. Representatives of the Dulhuntydspora Assemblage are 
extremely prominent, although Falcdspordtes ndgracrdstatus 
(Hennelly) comb. nov. usually dominates the microflora. Species 
which intermittently attain prominence include Lundbladdspora 
fdbulata (Hennelly) comb, nov., Apdoulatdspords bulldensds 
Hennelly, Vdtredspordtes paldddus (Reissinger) Nilsson. Diag­
nostic species making their first appearance in zonule A include 
Ldmatulaspordtes fossulatus (Balme) comb, nov., Endospordtes 
raddatus (Hennelly) comb, nov., Tdgrdspordtes playfordd de Jersey 
and Trdpartdtes proratus (Balme) comb. nov. Abundant and diverse 
assemblages of acritarchs occur within this zonule. The most 
widespread and abundant of these forms are Quadrdspordtes horrd- 
dus Hennelly, Mdorhystrdddum sp. 1 and ?Cymatdosphaera sp., which 
usually occur in swarms in the lower few feet of the Narrabeen 
Group. A number of species of Vevyhachdum and Mdorhystrdddum 
were encountered at a slightly higher level (sample 963) in the 
Balmain Shaf t .
The upper zonule, zonule B, contains a considerably lower 
proportion of Dulhuntydspora Assemblage representatives. Proto- 
haploxypdnus vetdoulatus} Falodspordtes ndgraerdstatus and 
Osmundacdddtes wellmandd are dominant and Lueokdspordtes nyaka- 
pendensds Hart appears to be restricted to zonule B. The top 
of this zonule is delineated by the abundant appearance of 
several species of Lunatdspordtes together with Protohaploxypdnus
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s p . cf. P. samoiloviohii.
T h e  Protohaploxypinus retioulatus A s s e m b l a g e  Z o n e  is 
r e p r e s e n t e d  in n i n e  s a m p l e  s e q u e n c e s .  To the n o r t h  of S y d n e y  
it o c c u r s  in the l o w e r ,  m o r e  s h a l y  p o r t i o n  of the M u n m o r a h  
C o n g l o m e r a t e  ( r e f e r  to F i g u r e s  4, 7 a nd 11); to the s o u t h  of 
S y d n e y  it o c c u r s  in the C o a l c l i f f  S a n d s t o n e ,  the W o m b a r r a  S h a l e  
a n d  p o s s i b l y  the l o w e r  p o r t i o n  of the S c a r b o r o u g h  S a n d s t o n e  
( F i g u r e s  8, 12); to the w e s t  a nd s o u t h w e s t  of the A p p i n  d i s t r i c t
it o c c u r s  in m o s t  of the C a l e y  F o r m a t i o n  ( F i g u r e s  5, 10); it
h as b e e n  r e c o g n i s e d  in o u t c r o p  a l o n g  the w e s t e r n  m a r g i n  of the 
S y d n e y  B a s i n  b e t w e e n  K a t o o m b a  a n d  L i t h g o w ;  to the n o r t h  of the 
G o u l b u r n  R i v e r  th i s  a s s e m b l a g e  z o n e  o c c u r s  in at l e a s t  the b a s a l  
70 ft. of the W o l l a r  S a n d s t o n e .  Its u p p e r  l i m i t  in t h i s  a r e a  is 
n o t  d e f i n e d .
N o n e  of the s e q u e n c e s  s t u d i e d  i l l u s t r a t e s  a d e q u a t e l y  the 
n a t u r e  a n d  c o m p o s i t i o n  of b o t h  z o n u l e  A a n d  z o n u l e  B of the 
Protohaploxypinus retioulatus A s s e m b l a g e  Z o n e .  Z o n u l e  A is 
r e p r e s e n t e d  b e s t  by the s e c t i o n  in N e w v a l e  D . D . H .  No. 28 b e t w e e n  
2 5 0 - 2 9 9  ft. a n d  z o n u l e  B by the s e c t i o n  in O u r i m b a h  C r e e k  D . D . H .  
No. 5 b e t w e e n  1 5 2 7 - 1 3 2 7  ft. T h e s e  s e c t i o n s  a r e  d e s i g n a t e d  the 
r e f e r e n c e  s e c t i o n s  for the Protohaploxypinus retioulatus A s s e m b l a g e  
z o n u l e  A a n d  Protohaploxypinus retioulatus A s s e m b l a g e  z o n u l e  B, 
r e s p e c  t i v e l y .
Lunatisporites pellucidus A s s e m b l a g e  Zone.
T h e  b a s e  of the Lunatisporites pelluoidus A s s e m b l a g e  Z o n e  
is m a r k e d  by the s u d d e n  a n d  u s u a l l y  p r o m i n e n t  a p p e a r a n c e  of
Lunatisporites pelluoidus ( G o u b i n )  c o m b .  n o v . , Lunatisporites
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noviaulensis ( L e s c h i k )  comb. nov. a nd Protohaploxypinus sp. cf.
P. samoiloviohii ( J a n s o n i u s )  H a r t .  Its u p p e r  l i m i t  is d e f i n e d  
b y  the a p p e a r a n c e  of Aratrisporites s p p . a nd a c h a n g e  in the 
s a c c a t e  c o m p o n e n t  of the a s s e m b l a g e ,  r e s u l t i n g  in an o v e r w h e l m i n g  
p r e d o m i n a n c e  of Lunatisporites noviaulensis and Protohaploxypinus 
sp. cf. P. samoilovichii (see Fig. 13). T h e  Lunatispovites 
pelluoidus A s s e m b l a g e  is c h a r a c t e r i s e d  by the a b u n d a n c e  of L. 
pelluoidus a n d  the p r o m i n e n t  o c c u r r e n c e  of l a r g e  s t r i a t e  p o l l e n  
s u c h  as Protohaploxypinus miorooovpus ( S c h a a r s c h m i d t )  B a l m e ,  
Stviomonosaocites morondavensis G o u b i n  a nd Crustaesporites s p .
T h e  o c c u r r e n c e  of 46 s p e c i e s  of s p o r e s  an d  p o l l e n  a n d  o n e  
a c r i t a r c h  s p e c i e s  w i t h i n  the Lunatisporites pelluoidus A s s e m b l a g e  
Z o n e  in the s e v e n  s a m p l e  s e r i e s  a re i l l u s t r a t e d  by f i g u r e s  5-8,
10, 11 and T a b l e  2. D e t a i l s  of the o c c u r r e n c e s ,  r a n g e s  and
r e l a t i v e  a b u n d a n c e s  of t h e s e  f o r m s  a r e  s h o w n  on T a b l e  3. T h i r t y -  
f i v e  s p e c i e s  of s p o r e s  a nd p o l l e n  an d  a s i n g l e  a c r i t a r c h  r a n g e  
t h r o u g h  f r o m  o l d e r  m i c r o f l o r a s .  Of t h e s e ,  f o u r  s p e c i e s  m a k e  
t h e i r  f i r s t  a p p e a r a n c e  w i t h i n  the l i m i t s  of t h i s  m i c r o f l o r a l  zone.
A p a r t  f r o m  a f e w  u n d e s c r i b e d  A p i c u l a t i  f o r m s ,  t h e r e  a r e  no 
s p e c i e s  w i t h  t h e i r  r a n g e  r e s t r i c t e d  to the Lunatisporites pellu­
oidus A s s e m b l a g e  Z o n e .  H o w e v e r ,  11 (and p o s s i b l y  13) s p e c i e s  
f i r s t  a p p e a r  in t h i s  a s s e m b l a g e .
As s t a t e d  a b o v e ,  t he Lunatisporites pelluoidus A s s e m b l a g e  
is c h a r a c t e r i s e d  by a d i s t i n c t  g y m n o s p e r m  a s s o c i a t i o n .  B o t h  
Protohaploxypinus retioulatus ( H e n n e l l y )  co m b .  nov. a n d  Faloi- 
sporites a r e  s t i l l  p r o m i n e n t  a n d  i n t e r m i t t e n t l y  a b u n d a n t  (see 
F i g u r e  13). T h e  p t e r i d o p h y t i c  p o r t i o n  of the m i c r o f l o r a  a l s o  
d i s p l a y s  m a r k e d  c h a n g e s  f r o m  the u n d e r l y i n g  Protohaploxypinus
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retioulatus Assemblage. Although Osmundaoid.ites wellmanii 
Couper and Punotatisporites are still relatively common, spores 
indicative of the Dulhuntyispora Assemblages are vitually absent, 
although dulhuntyispora parvithola (Balme & Hennelly) Potonie is 
still relatively persistent in the lower part of the zone. 
Limatulasporites fossulatus{Balme) comb. nov., Limatulasporites 
sp . and Retusotriletes radiatus (Kara Murza) comb. nov. dominate. 
Lycopsid microspores including Densoisporites play fordi (Balme) 
Dettmann, Lundbladispora brevioula Balme and Perotriletes ouspidus 
(Balme) comb. nov. are also conspicuous. The prominence of the 
larger gymnospermous forms declines in the upper range of the 
assemblage zone.
An interpretation of the extent of the Lunatisporites pellu- 
cidus Assemblage Zone in a north-south section through the 
coastal portion of the Sydney Basin is presented on Figure 13.
To the south of Sydney this zone occurs in the upper portion of 
the Scarborough Sandstone, in the Stanwell Park Claystone and in 
the lower 100 ft. of the Bulgo Sandstone in Camden D.D.H. No. 61. 
(Figure 8). To the southwest of Sydney, it occurs in the upper­
most portion of the Caley Formation and in most of the lower 
member of the Grose Sandstone in Wollongong D.D.H. No. 28 and 
Burragorang D.D.H. No. 1 and No. 5 (Figures 5 and 10). To the 
north of Sydney it occurs in the upper conglomeratic facies (with 
abundant development of green claystone and siltsones) of the 
Munmorah Conglomerate and in the lower half of the Tuggerah 
Formation in Ourimbah Creek D.D.H. No. 4, the Ourimbah Creek 
D.D.H. No. 5 and in Terrigal D.D.H. No. 1 (Figures 7, 11 and
Table 3; see also Figure 6 - Balmain Shaft).
- 3 2 0 -
The Lunatisporites pellucidus Assemblage was not encountered 
in samples to the north of the Goulburn River (Figure 9), possi­
bly owing to a sample gap because of the lack of suitable litho­
logies. The palaeogeographical implications of the absence of 
this assemblage zone are discussed later.
Throughout the Sydney Basin the microfloras representative 
of the Lunatisporites pellucidus Assemblage Zone are poorly pre­
served. Although only a meagre number of samples were examined, 
the good preservation of the assemblages between 120-620 feet in 
Ourimbah Creek D.D.H. No. 4 is chosen as reference section for 
the Lunatisporites pellucidus Assemblage Zone.
Protohaploxypinus samoilovichii Assemblage Zone.
In most sequences in the Sydney Basin, the Lunatisporites 
pellucidus Assemblage is gradually replaced by the Protohaploxy­
pinus samoilovichii Assemblage. The transition is characterised 
by the sharp decline in the abundance of the large striate gymno- 
sperm pollen, by the gradual increase in the abundance of the 
distinctive patinate group of pteridophytes together with an 
increase of Densoisporites narraheenensis sp. nov. Lunatisporites 
noviaulensis (Leschik) comb. nov. and Protohaploxypinus sp . cf.
P. samoilovichii (Jansonius) Hart overwhelmingly dominate saccate 
associations (see Figure 13). Aratrisporites Leschik emend. 
Playford makes its first appearance at the base of this Assem­
blage Zone .
The upper limit of the Protohaploxypinus samoilovichii 
Assemblage Zone is marked by the decline of the Lunatisporites 
suite and complete dominence of Falcisporites . The patinate
- 321 -
g r o u p  of p t e r i d o p h y t e s  an d  the c a v a t e  l y c o p s i d s ,  w h i c h  c h a r a c ­
t e r i s e  the a s s e m b l a g e  zone, s c a r c e l y  e x t e n d  b e y o n d  the u p p e r  Z o n e  
b o u n d a  r y .
64 s p e c i e s  of s p o r e s  a n d  p o l l e n  a r e  r e c o r d e d  w i t h i n  the 
Protohaploxypinus samoilovichii A s s e m b l a g e  Z o n e  ( T a b l e  4), of 
w h i c h  at l e a s t  50 s p e c i e s  o c c u r  a l s o  in o l d e r  a s s e m b l a g e s .  Of 
the l a t t e r ,  20 m a k e  t h e i r  l a s t  a p p e a r a n c e  in this a s s e m b l a g e  
zone, a l t h o u g h  p o s s i b l e  r e w o r k i n g  of r e p r e s e n t a t i v e s  of the 
Dulhuntyispora A s s e m b l a g e  m a y  be i n v o l v e d .
T h r e e  s p e c i e s  c o n f i n e d  to the Protohaploxypinus samoiloviohii 
A s s e m b l a g e  Z o n e  a r e  Cyathidites s p ., Limatulasporites brunkeri 
s p . nov. a n d  Welwitsohiapites australiensis sp. n o v . , m o r e o v e r ,  
the l a t t e r  o c c u r s  in o n l y  o n e  s a m p l e .  A p a r t  f r o m  a q u e s t i o n a b l e  
o c c u r r e n c e  in the u n d e r l y i n g  a s s e m b l a g e ,  Cirratriradites 
bulgoensis s p . nov. a l s o  a p p e a r s  to be c o n f i n e d  to t h i s  z o n e .
A l s o ,  the r e l a t i o n s h i p  of Limatulasporites brunkeri to Polycingu- 
latisporites degerseyi s p . nov. d i s c u s s e d  in the s y s t e m a t i c s  
s e c t i o n ,  s u g g e s t s  t h a t  w i t h  a d d i t i o n a l  s a m p l i n g  the r a n g e  of 
L. brunkeri m a y  a l t e r .  T w e l v e  or p o s s i b l y  f o u r t e e n  s p e c i e s  
a p p e a r  f i r s t  in t h i s  z o n e  an d  e x t e n d  i n t o  o v e r l y i n g  s t r a t a .
F or the m o s t  p a r t ,  p t e r i d o p h y t i c  e l e m e n t s  d o m i n a t e  t he 
m i c r o f l o r a .  Densoisporites narrabeenensis sp. nov. is u s u a l l y  
the m o s t  a b u n d a n t  fo r m ,  a l t h o u g h  the p a t i n a t e  s u i t e  w h i c h  i n c l u d e s  
Limatulasporites fossulatus (Bal m e )  co m b ,  n o v . ,  Limatulasporites 
s p ., Retusotriletes radiatus s p . nov. a n d  Polycingulatisporites 
degerseyi s p . nov. is m o r e  p r o m i n e n t  t o w a r d s  the n o r t h  e a s t .  
S i m i l a r l y ,  Aratrisporites a p p e a r s  at the b a s e  of this a s s e m b l a g e  
t h r o u g h o u t  the S y d n e y  B a s i n  b u t  is c o n s i d e r a b l y  m o r e  p r o m i n e n t
- 3 2 2 -
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in samples from the north of Sydney. Lycopsid microspores, 
particularly Densoisporites playfordi (Balme) Dettmann and 
Lundbladispora brevioula Balme occur commonly throughout the 
zone .
The saccate association of the Protohaploxypinus samoilo­
viohii Assemblage Zone Is dominated overwhelmingly by Lunatis- 
porites noviaulensis (Leschik) comb, nov and by Protohaploxypinus 
sp . cf. P. s amoiloviohii (Jansonius) Hart. Faloisporites seldom 
exceeds 2% of the saccate population and Protohaploxypinus 
retioulatus (Hennelly) comb. nov. is characteristically absent 
from most samples in the northeastern portion of the Sydney Basin. 
Lunatisporites sp. cf. L. puntii Visscher occurs rarely but is 
especially characteristic of the microflora. Samples from the 
P. samoiloviohii Assemblage Zone also contain a greater abundance 
and diversity of megaspores than samples from other assemblage 
zones.
A distinctive and markedly different microflora occurs in 
a localised zonule which is encompassed by and provisionally 
considered part of the Protohaploxypinus samoiloviohii Assemblage 
Zone. This zonule is identified in the Ourimbah Creek D.D.H.
No. 5 and in the Terrigal D.D.G. No. 1 (see Figure 13), where it 
is associated with the occurrence of Dioroidium odontopteroides 
and IHoegia papillata (samples 567 and 568). The microflora is 
completely dominated by Faloisporites with prominent Osmundaoi- 
dites wellmanii Couper, and is similar to some assemblages from 
the upper zonule of the Protohaploxypinus retioulatus Assemblage 
Zone as well as those from Zonule B of the Faloisporites Assem­
blage Zone which lack Aratrisporites. A single sample within
- 327-
this latter zonule (971) is very similar to microfloras of the 
Lunatisporites pelluoidus Assemblage.
Although the top of the Protohaploxypinus samoiloviohii 
Assemblage Zone is usually coincident with the base of the 
Gosford Sub Group, (the lower portion of this unit contains 
Zonule A of the Faloisporites Assemblage) a single sample (726) 
from the Bald Hill Claystone in the Balmain Shaft contains a 
microflora which is best referred to the Protohaploxypinus 
samoiloviohii Assemblage.
To the south of Sydney the Protohaploxypinus samoiloviohii 
Assemblage Zone occupies the major part of the Bulgo Sandstone 
extending from about 100 ft. above the Stanwell Park Claystone 
to within 50 ft. or so of the Bald Hill Claystone (Figure 8); 
to the west of Appin the Assemblage occurs in the upper sandstone 
member and upper part of the lower sandstone member of the Grose 
Sandstone (Figures 5 and 10); to the north of Sydney it occupies 
the upper portion of the Tuggerah Formation and the Patonga 
Claystone (Figures 7 and 11); to the northwest it is found in the 
Digby Beds (equivalent to the lower portion of the Wollar Sand­
stone), although the full range of the assemblage has yet to be 
determined in this area. (Figure 9).
The section of Ourimbah Creek D.D.H. No. 5 between 0-850 ft. 
is proposed as the reference section of the Protohaploxypinus 
samoiloviohii Assemblage Zone. The use of this particular se­
quence as reference section for the assemblage zone requires 
recognition of the regional variation in abundance of certain
spec ies .
- 3 2 8 -
Fa loisporites Assemblage Zone.
The replacement of the Protohaploxypinus samoiloviohii 
Assemblage by the Faloisporites Assemblage is marked by the 
sudden decline of the Lunatisporites noviaulensis - Protohaploxy­
pinus sp . cf. P. samoiloviohii suite and the emergence of Faloi­
sporites as the dominant saccate component. Eighty-three species 
of spores and pollen and 10 acritarch species are reported from 
within the Faloisporites Assemblage Zone and on the basis of 
the vertical and lateral distribution of the spores and pollen 
four zonules are recognised (see Table 5). The base of the 
Faloisporites Assemblage Zone is sharply delineated to north 
of Sydney where it coincides with the base of the Gosford Sub- 
Group. However, to the south and southwest of the Hawkesbury 
River the "red beds" of the Patonga Claystone pass laterally 
into silty and sandy facies of the Bulgo Sandstone (see Figure 2) 
and the Grose Sandstone so there is no readily observable litho­
logical basis for distinguishing the assemblage zones in these 
areas. Overall, the Faloisporites Assemblage Zone is character­
ised by predominant Faloisporites _, with common to abundant 
Aratrisporites j Osmundaoidites and Punotatisporites .
Twenty-one species of spores and pollen and one acritarch 
are recorded from the lower zonule (A) of the Faloisporites 
Assemblage Zone. Of these, only Punotatisporites s p . 1 makes
its first appearance. The microflora includes prominent Faloi­
sporites j Osmundaoidites and Aratrisporites. The prominent to 
dominant occurrence of Lesohikisporis mutabilis (Balme) comb, 
nov. is the diagnostic feature of the zonule. This zonule 
occurs in the portion of the Gosford Sub-Group below the Bald
- 3 2 9 -
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Hill Claystone. Owing to meagre number of samples representing 
this zonule, its relationship to the overlying zonule (B) is 
uncertain. Zonule A is recognised in three sample sequences 
(Figures 6, 7 and 10) and is also extensively encountered in
outcrop material along the coastal sequence north of the Hawkes- 
bury River. This zonule was not recognised in samples from the 
north-western portion of the Sydney Basin, although this could 
well be a function of gaps in sampling because of the lack of 
suitable lithologies.
Zonule B apparently occurs in the Bald Hill Claystone, the 
Newport Formation and their equivalents. Thirty-six species of 
spores and pollen are recorded from this zonule; Of these 2 
species (see Table 5) are confined to the zonule, 3 appear for 
the first time and 7 species make their last appearance within 
the zonule. The microflora is dominated by FaZc'ispov'ites spp . 
with prominent Osmundacidites and Punotatisporites. Aratrispo- 
rdtes tenu'isp'inosus Playford is common and often abundant, 
Ldmatulasporites Idmatulus (Playford), Lophotritetes novicus 
Singh and Indospora olara Bharadwaj occur regularly. A single 
sample (726) from the Bald Hill Claystone of the Balmain Shaft 
contains an interesting microflora dominated by Lunat-isporites 
noviaulensis (Leschik) comb. nov. Because of its stratigraphic 
position this microflora is provisionally regarded as part of 
zonule B. Zonule B is represented in three sample series 
(Figures 6, 8, 10). It was not recognised in samples from the
north-western portion of the Sydney Basin.
The base of zonule C may be coincident with the base of the
- 3 3 4 -
Hawkesbury Sandstone in the Sydney Basin. I have not examined 
sufficient well preserved material from the basal portion of the 
Hawkesbury Sandstone to define accurately the lower limit of this 
zonule. As reported on Table 5, this assemblage comprises 69 
species of spores and pollen. Twenty-seven species make their 
first appearance in this zonule,23 of these extend into zonule D 
and 4 other species are restricted to the limits of the zonule. 
Fourteen species make their last appearance within this part of 
the section, however, of these 6 are representative of the Dul- 
huntyispora Assemblage or older microfloras and their occurrence 
could certainly be regarded as evidence of recycling.
The assemblage of zonule C is particularly well character­
ised because of the occurrence of Cy cadopites follicularis Wilson 
& Webster, Protohaploxypinus jacobbi (Jansonius) Hart and Aratri- 
sporites parvispinosus Leschik emend. Playford. Other diagnostic 
species include -
Apiculatisporis carnarvonensis (de Jersey & Hamilton) comb. nov.,
Clavatriletes s p . cf. C. hammenii Herbst,
Contignisporites sydneyensis sp. nov.,
Convolutispora sp. 1,
Denso^sporites conollyi sp . nov.,
Duplexisporites problematicus (Couper) Playford & Dettmann, 
Foveosporites sp . cf. F. moretonensis de Jersey,
Lycopodiumsporites sp. cf . L. vetioulumsporites (Rouse) Dettmann 
A1 eoraistrickia pieketti sp. nov.
Perotviletes palli-dus (de Jersey) comb. nov. and 
Uvaesporites verrucosus (de Jersey) comb. nov.
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The assemblage is still dominated by Falcisporites spp. 
with prominent 0smundao'id'ites wellmanii Couper. All the forms 
listed above extend into zonule D.
The microfloral changes marking the base of zonule C 
represent a critical biostratigraphic event which will probably 
warrant recognition of this microflora as a separate and distinct 
assemblage. However, owing to lack of sufficient suitable mate­
rial in basal sections and the doubts concerning the ranges of 
the key species, I have not attempted to establish a further 
assemblage zone.
Zonule C is recognised in three sample series (Figures 9,
10 and Table 6, see also Table 7). It occurs in the Hawkesbury 
Sandstone, the Mittagong Formation, and the Ashfield Shale in 
the central Sydney Basin. To the northwest it was identified in 
the Digby Beds and the upper portion of the Wollar Sandstone.
Zonule D displays a microflora essentially similar to that 
of Zonule C. It is delineated from the latter by the occurrence 
of Cadargasporttes seneotus de Jersey & Hamilton. This form is 
first recognised positively in the lower portion of the Bringelly 
Shale. However, fragmentary spores of superficially similar 
appearance do extend into the upper portion of the Hawkesbury 
Sandstone and more intense sampling could extend the range of 
the species. Fifty-four species of spores and pollen and 10 
acritarch forms occur in the assemblage of which the five species 
listed below make their first appearance within the zonule. 
Annulispora sp. cf. A. follioulosa (Rogalska) de Jersey 
Baoulatisporites wianamattaense sp. nov.
Cadargasporites seneotus de Jersey & Hamilton
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Rugulatisporites sp . cf. R. trisinus de Jersey 
Falcisporites similis (Balme) comb.nov.
Thirty of the spore and pollen species occurring in the 
assemblage are known from younger strata. The acritarch species 
are scattered through the Wianamatta Group section above the basdi 
Ashfield Shale. Micrhystridium and Baltisphaeridium are most 
representative of the assemblage although Circulisporites 
parvus (de Jersey) Norris and Pilasporites plurigenus Balme & 
Hennelly are extremely prominent in several assemblages extracted 
from coals. The zonule D assemblage occurs throughout the Wiana­
matta Group above the Ashfield Shale in the central portion of 
the Sydney Basin (Table 7) . Zonule D is also recognised in upper­
most part of the Wollar Sandstone (Figure 9) where it is separ­
ated by a depositional hiatus from the Early Jurassic microfloras 
of the Purlawaugh Formation.
3.1. COMPARISONS OF SYDNEY BASIN ASSEMBLAGES WITH OTHER MICROFLORAS.
Because of their normal abundance, the facility with which 
they become incorporated with most sediments and their unique 
resistance to many natural oxidation processes;plant microfossils 
usually offer the most complete, available record of floral 
history. Although it is not possible to correlate the large 
majority of plant species with spore or pollen species one may 
expect that the reaction of parent floras to most environmental 
and evolutionary pressures are accurately reflected in the micro­
floral sequence.
Many authors have commented on the conservative nature of
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plant evolution, relative to the rate of morphological experi­
mentation of representatives of the animal kingdom. If one 
accepts this premise as valid it is necessary to consider that 
changes in a microfloral sequence may be related to breaks in 
the continuity of the section, or alternatively to sudden re­
location of the major components of the sedimentary environment. 
Complete dislocation of the microfloral sequence is usually the 
result of a break in the relative continuity of the section. On 
the other hand sudden marked changes in the quantitative compo­
sition of the microflora usually reflect, particularly in the 
case of deltaic and fluviatile environments, changes in the 
geography of the depositional regime. From this latter quali­
fication it is evident that I do not accept the concept of 
complete transgression of facies by microfloras. I consider 
that the overwhelming majority of microfossils deposited in 
fluvial and fluvio-deltaic environments are derived from plants 
growing within or immediately adjacent to the area of deposition. 
Redistribution of sediment would possibly be the major mechanism 
for "upstream" transgression of facies by microfloras.
Although it is often possible to identify breaks in the 
continuity of microfloral sequences it is particularly important 
to the understanding of the overall geological framework to be 
able to ascertain the relative duration of these breaks. In 
order to do this it is necessary to examine the microfloral 
sequence in terms of its relationship to the sequential floral 
pattern of the entire region, and on a still broader scale in 
terms of the total panorama of floral development.
-34 2-
The Late Permian to Triassic microfloral sequence studied 
in the Sydney Basin encompasses two significant floral events, 
which are:
1. The decline of the Glossopteris flora and the attendant 
Striatites microflora, and
2. The subsequent establishment of the D'tovo'Ld'Lum flora which 
has been related to the Faloisporites Assemblage (Balme,
1964 ; Evans, 1966) .
However, two and possibly three distinct microfloral assemblages 
occur between the top of the Dulhuntyispora Assemblage Zone and 
the base of the Falo'Lspor'Ltes Zone. Knowledge of the floras 
associated with these microfloral assemblages in the Sydney 
Basin is extremely fragmentary, and their relative chronology 
is uncertain due to the apparent absence of reliable inverte­
brate faunas.
In broad terms the Permian and Triassic floras of the Sydney 
Basin compare closely with similar occurrences throughout Austra­
lia, the central and southern portion of South America, Antarc­
tica, peninsular India and southern tip of Africa. These 
occurrences define a floral province generally referred to as 
Gondwanaland. Halle (1937) recognised four distinct floral 
provinces in Permian strata. These are:
1 . the Gondwana region
2. the Angaran region
3. the Cathaysian region
4. the Euramerican region
There is some evidence that these provinces maintain their 
separate identity into the Early Triassic although Just (1952)
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suggested that by Late Triassic only three distinct floral 
regions can be recognised.
3.1. 1. The Dulhuntyispora Assemblage in Australia.
Balme (1964) was the first to delimit the composition and 
occurrence of the Striatites microflora which he regarded as a 
microfloral expression of the Glossopteris flora. In accordance 
with traditional concepts he interpreted the occurrence of the 
Striatites microflora as coincident with limits of the Permian 
System. This microflora was divided into three major assemblages, 
in ascending order, the Nuskoisporites Assemblage, the Vittatina 
Assemblage, and the Dulhuntyispora Assemblage. Balme indicated 
that the Dulhuntyispora Assemblage was characterised by the 
occurrence of -
Dulhuntyispora parvithola (Balme & Hennelly) Potonie.
Dulhuntyispora dulhunty i Potonie
Dideoitriletes Venkatachala & Kar suite,
Verruco sisporites tris eoatus Balme & Hennelly
Praeoolpatites sinuosus (Balme & Hennelly) Bharadwaj &
S r ivas t ava
Basoanisporites undosus Balme & Hennelly.
The diversity and prominence of the Striatiti is also 
regarded as diagnostic.
The age of the Dulhuntyispora Assemblage was originally 
interpreted as (?) Upper Permian (Balme, 1964, p. 63). Evans 
(1967, in press) suggested that the basal occurrences of the 
assemblage in the Bowen Basin were Artinskian. Confirmation of 
Evans' earlier age for the Dulhuntyispora Assemblage was contained
in the reviews of eastern Australian Permian faunal successions
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by Runnegar (1968, text fig. 1; 1969). These latter works
indicated that the assemblage extends from Late Artinskian to 
Kazanian equivalents.
Attempts to interpret phytogeographical and environmental 
data concerning Australian occurrences of this assemblage are 
few. Balme (1964) commented that the uniformity of the assem­
blage throughout the Australian suggests a "pan Australian 
flora" during the Permian. Available data would appear to bear 
this out, although observations by Evans (1967, p. 33) indicated 
that the microfloral associations of the Sydney Basin may differ 
quantitatively from those of the Bowen Basin. In view of the 
distances involved some regional variation could well be expected. 
On a more local scale Dulhunty (1946, p. 250) indicated a higher 
pteridophyte/spermatophyte ratio in marginal areas. Similarly,
I have noted a higher proportion of monosaccate grains in samples 
from the western margin of the Sydney Basin (unpublished data). 
Balme & Hennelly (1956b, p. 256) drew attention to environmental 
difference illustrated by compositional variation of preparations 
extracted from coals and associated clastic sediments.
Comparisons with other regions, 
a) Microfloras of the Gondwana region.
Understanding of the phytogeography of the Permian System 
necessitates that a reliable chronology be established. Through­
out the Gondwana area the decline of the Glossoptevis flora, 
which is reflected in the decline of the Dulhuntyispova Assem­
blage in Australia, is widely regarded as coincident with the 
end of the Permian System. Concerted attempts to establish the
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limits of the Glossopteris flora by reference to interdigitated 
marine faunas are few, although relatively comprehensive summaries 
are presented by Dickins (1968), Runnegar (1967, 1968) and
Waterhouse (1963). Both Runnegar (1967) and Waterhouse (1963) 
suggested, from studies of marine invertebrate faunas, that the 
decline of the Glossopteris flora occurred during the Kazanian. 
This would appear to fit well with palynological data presented 
by Balme, 1969 (see also Helby in Packham, 1969), concerning the 
position of the Permian-Triassic boundary in Australia. If this 
idea is accepted, then reasonable comparisons of microfloral 
sequences, particularly between the Gondwana and Urals areas, 
are available.
Mid to Late Permian microfloras of the Gondwana area dis­
play close similarity to the Dulhuntyispora Assemblage of Austra­
lia. In particular, those from the Raniganj Coal Measures of 
India (Bharadwaj, 1962; Bharadwaj & Salujha 1964, 1965a, b), from
the Amery Formation (Balme & Playford, 1967) and from the 
"Baimedar Coal Measures" of Antarctica (K emp, 1969), are com­
parable with the local assemblage. These microfloral associations 
were characterised by the diversity and predominance of the 
Striatiti pollen and have the following number of diagnostic 
species in common -
Marsupipollenites triradiatus Balme & Hennelly
Praeoolpatites sinuosus (Balme & Hennelly) Bharadwaj & 
Srivastava with a distinctive pteridophytic suite including -
Granulatisporites trisinus Balme & Hennelly
Dideoitriletes spp .
Miorobaoulatispora villosa (Balme & Hennelly) Bharadwaj
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Bascanisporites undosus Balme & Hennelly Is common to both 
Australian and Antarctic assemblages, Dulhuntyispora parvithola 
(Balme & Hennelly) Potonie and Dulhuntyispora dulhuntyi Potonie 
appear to be confined to Australia, while Guttulapollenites 
hannonious Goubin is yet to be identified in Eastern Australia.
It is difficult to assess the relationship of microfloras from 
the Wargal Limestone of the Salt Range (Balme, 1970). Although 
the Wargal Limestone assemblages are dominated by the Striatiti, 
Balme has not reported Praeoolpatites sinuosus or members of the 
characteristic pteridophyte suite. Daemon (1966) reported that 
his palynological unit Pla (which extends from the Irati to the 
Serrinha Formation of the Parana Basin, Brazil) is dominated by 
diverse and abundant striate bisaccate pollen. He indicated that 
"Ginkgooyaadophytus" (Daemon, 1966, Table 1) extends through this 
zone. It is possible that this microflora could be equivalent 
to the Dulhuntyispora Assemblage. Microfloras from the middle 
Ecca Group of South Africa, described by Rilett (1954) contain 
Marsupipollenites triradiatus (pi. 6 fig. k) and Microbaouli 
spora villosa (pi fig. b). However, closer comparisons are 
unwarranted in view of the quality and quantity of the data, 
b) The Angara region.
Although Halle (1937) indicated that the Angara Province 
extended to the eastern edge of the Urals, a wealth of palyno­
logical data has accumulated which suggests that a distinct 
province existed in the Urals area through most of Permian time. 
The early investigations of Luber & Waltz (1941) in this region 
have been extensively supplemented by Bolkhovitina & Naumova 
(1947), Samoilovitch (1953), Zoritscheva & Sedova (1954),
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Abramova & Marchenko (1960), Tschalyschev & Varyukhina (1960, 
1962, 1968) and Tschalyschev, Varyukhina & Molin (1965). These
later works illustrate a general microfloral sequence extending 
through Middle and Late Permian which bears little resemblance 
to equivalent assemblages of European Russia and Western Europe, 
although these provinces possibly merge transitionally, further 
to the east of the Urals.
Microfloras of the Artinskian are not particularly diverse 
and appear to be dominated by a group of indeterminate grains 
which are assigned to Azonatetes. The Striatiti comprise a 
relatively minor component of the assemblages. In the Kungurian, 
considerable diversification of the microflora is evidenced by 
the fact that Tschalyschev & Varyukhina (1968) report an assem­
blage composed of 99 species. Protohaploxypinus and Vittatina 
are the dominant genera, although the Azonaletes suite is still 
prominent. Data presented by Tschalyschev & Varyukhina (1968) 
suggest that the prominence of the Vittatina group and the 
associated Striatiti gradually declines during the Ufimian Stage. 
Pteridophytic forms, particularly lycopsids,become more prominent 
than in older strata. This trend continues into the Kazanian.
The characteristic features of Kungarian - Kazanian micro­
floras of the Urals region are the diversity of Vittatina 3 Proto­
haploxypinus and to a lesser extent that of Striatopodocarpidites 
From the illustrations by the various authors it would appear 
that a number of species, particularly those of Protohaploxypinus 
Striatoabietites and Striatopodocarpidites are closely similar 
to those occurring in the Dulhuntyispora Assemblage of Australia.
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Lueokdsporites vírkkiae Potonié & Klaus, which characterises 
probable Mid to Late Permian assemblages of the Euramerican 
province has not been reported although forms comparable to 
Lunatdsporites noV'iau'Lensis (Leschik) comb. nov. appear in the 
Tartarian.
Fairly significant changes are evident in the microfloral 
sequence between the Upper Kazanian and the Tartarian. As 
mentioned above the predominance of the Striatiti decreases 
markedly. This is accompanied by a sudden surge in the promi­
nence of forms closely similar to Vitreisporites pallidus.
Fatoispovites and species possibly best referred to Vesioaspora 
become common.
Apart from the works of Andreeva et. al. (1956) and Luber 
& Waltz (1941), there is little available palynological data 
concerning Mid to Late Permian microfloras from areas east of 
the Urals. Microfloras of the Kuznetsk Basin are dominated by 
a diverse pteridophytic component which includes characteristic 
species of the dddeedtr-iletes - Mzcrobaeul'Cspova suite. Stria­
titi pollen are well represented, the prominent genera include 
Protohaploxypinus and Striatopodocarpidites; although the 
Vittatdna group appears to be both less diverse and less promi­
nent than in equivalent strata to the north-west. Representatives 
of the Parasaoeites group are also common, 
c) The Euramerican Province.
There are few published accounts of validated Mid Permian 
microfloras of the Euramerican province. Even though consider­
able literature exists about Zechstein microfloras and their 
equivalents, undoubted Kungarian assemblages have been compara-
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tively neglected. Sedova (1956) has described a number of 
Striatiti genera which she indicates range through the Kungarian 
and Kazanian of the northeastern portion of European Russia. 
Perhaps the only early Middle Permian assemblage described to 
date is that of the Flowerpot Shale from Oklahoma, U.S.A.
(Wilson, 1962). This assemblage shows a marked change from the 
Mid Early Permian (?Artinskian) microfloral associations of the 
Wellington Formation of Kansas (Schaffer, 1964), in that it is 
dominated by Lueckisporites j foreshadowing the establishment of 
the Late Permian "Zechstein" microflora. Only "Vittatina"
(=Aumancisporites) and Potonieisporites are common to the Flower­
pot Shale and the Dulhuntyispora Assemblage.
Singh ( 1964) described a microflora from the Chia Zairi 
Formation of northern Iraq. This assemblage was dominated by 
a nondescript pteridophytic suite and also exhibited a few 
Striatiti pollen. Singh proposed a Late Permian age on the 
basis of his identification of so-called typical "Zechstein 
microflora", however, his photographs fail to support this con­
tention. Hemer (1965) has illustrated forms from a Late Permian 
assemblage from Saudi Arabia which includes a number of typical 
Zechstein forms, together with a number of typical Gondwana forms. 
This microflora is similar to a Saudi Arabian microfloral 
material kindly provided by Dr. Hemer which contains -
Lueckisporites sp . cf. L. virkkiae Potonié & Klaus, 
Jugasporites sp . cf. J. delasaucei (Klaus) Leschik, 
Protohaploxypinus microcorpus (Schaarschmidt) Balme and 
Strotersporites richteri (Klaus) Wilson.
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These forms indicate an affinity to the Euramerican Province 
while other forms including -
Potonieisporites sp.
Parasaooites sp. cf. P. triangularis (Potonie & Lele) 
and Protohaploxypinus spp.
suggest an affinity to the Gondwana province.
3.1. 2. The Protohaploxypinus retioulatus Assemblage in Australia.
The Protohaploxypinus retioulatus Assemblage was first 
recognised in the Appin district of the Sydney Basin by Hennelly 
(1958). Hennelly's material was rather poorly preserved but 
nevertheless illustrated the essential features of the micro­
floral change from the Dulhuntyispora Assemblage. The major 
elements of the P. retioulatus Assemblage, as presented by 
Hennelly, include -
Apioulatisporis bulliensis Hennelly,
Lundbladispora (Cirratriradites) fibulata (Hennelly) comb. nov., 
Endosporites (Nuskoisporites) radiatus (Hennelly) comb, nov., 
Faloisporites (Pityosporites) nigraoristatus(Hennelly) comb, nov., 
Protohaploxypinus (Pityosporites) retioulatus (Hennelly) comb.
nov. and
Quadrisporites horridus Hennelly.
Hennelly interpreted the basal portion of the microfloral 
sequence in the Narrabeen Group (2 to 15 inches about the Bulli 
Seam) as a Permian-Triassic "transition zone". Quantitative 
analysis of this basal microflora indicates, however, that 
representatives of the Dulhuntyispora Assemblage constitute 
usually much less than 5 percent of the total assemblage.
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Hennelly noted the increased decline of these older elements 
above the "transition zone". The significance of the sudden 
replacement of the Dulhuntyispora Assemblage by the Protoha­
ploxypinus retioulatus Assemblage is discussed in a following 
environmental synthesis.
Helby (1962) reported the Protohaploxypinus retioulatus 
Assemblage from the Caley Formation of the Burragorang area.
Evans (1963a) recorded its occurrence in the lower Rewan Forma­
tion ("Upper Bowen") of southern Queensland, and subsequently 
Evans (1966) indicated that its occurrence in the Bowen Basin 
was restricted by an onlapping unconformity (Evans palynological 
unit Trla is equivalent to this assemblage zone). Helby {in 
Packham, 1969) reviewed the occurrence of the assemblage in 
the Sydney Basin, and indicated that Tripartites proratus 
(Balme) comb. nov. and Protohaploxypinus miorooorpus (Schaar- 
shmidt) Balme are characteristic components, whereas Dulhuntyi­
spora parvithola (Balme & Hennelly) Potonie, Praeaolpatites 
sinuosus (Balme & Hennelly) Bharadwaj & Srivastava and Proto­
haploxypinus sewardi (Virkki) Hart, although rare, occur con­
sistently throughout. Grebe (in press) has made a reconnais­
sance study of the boundary of the Dulhuntyispora and Proto­
haploxypinus retioulatus Assemblages in the Lake Munmorah area, 
noting the extension of the Dulhuntyispora Assemblage Zone to 
include the Vales Point Coal Member, above which it is replaced 
by the Protohaploxypinus retioulatus Assemblage. Both Helby 
(1962; in Packham, 1969) and Evans (1966) present arguments 
suggesting that this microflora should be referred to the Permian.
- 352-
There are no published reports of the ProtohapZoxypdnus 
retdcuZatus Assemblage, as such, apart from the eastern Austra­
lian occurrences discussed above. However, Balme (1969a) refers 
to a very interesting microfloral association in the uppermost 
part of the Liveringa Formation of the Canning Basin, Western 
Australia. It is inferred that these microfloras compare closely 
to the DuZhuntydspora Assemblage although containing an increas­
ing proportion of diagnostic species including - 
Vdtredspordtes paZZddus (Reissinger) Nilsson,
"Vdttatdna" afrdcana Hart and
" Kraeus eZdsp ordt es " (which is almost certainly equivalent to 
LundbZaddspora fdbuZata as described above) .
Balme suggested that this assemblage has an older aspect 
than the ProtohapZoxypdnus retdcuZatus Assemblage of the Sydney 
Basin, implying the possibility of a hiatus between the Proto- 
hap Zoxypdnus retdcuZatus Assemblage and the DuZhuntydspora 
Assemblage in the Sydney Basin. The intermittent prominence of 
L. f-ibuZata and V. paZZddus in zonule A of the ProtohapZoxypdnus 
retdcuZatus Assemblage of the Sydney Basin is discussed in 
Chapter 2. However, not a single specimen of "Vdttatdna" 
afrdcana was found in Sydney Basin assemblages. The possibility 
of provincial isolation rather than depositional hiatus must 
be considered in deciding the relative chronology of these micro­
floras. An assemblage similar to the ProtohapZoxypdnus retdou- 
Zatus Assemblage, which also contains "Vdttatdna" afrdcana, is 
reported from the offshore sub-surface of the Boneparte Gulf, 
North-western Australia. (Dr. E. Kemp, pers. comm,)
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Comparisons with other regions, 
a) Gondwana region.
In view of the apparent absence of interdigitated marine 
faunas in the upper limits of the Glossopteris flora in most 
sequences I regard the decline of the Glossopteris flora (and 
the Striatites microflora) as the most significant biostratigra- 
phic event on which to base comparisons of Late Permian micro­
floras in the Gondwana region. I am not postulating that this 
event was synchronous throughout the area, although it may well 
have been. However, I doubt that palynology, as it presently 
stands, has sufficient resolution to detect any diachronous 
nature in this horizon.
Microfloras from the lower Panchet Series of India have 
been described briefly by Shrivas t ava & Pawde ( 1962), and by 
Satsangi et al. ( 1968). These authors indicate that although
the microflora replacing the Raniganj assemblage (=Dulhuntyi- 
spora Assemblage) was dominated by bisaccate pollen, Striatiti 
characteristic of the lower assemblage were largely absent.
They also refer to the decline of the older pteridophytic suite 
and its replacement by new forms including Punctatisporites_, 
Osmundacid.it es (=Cy clogranisporites ) and Verrucosispori tes .
They report a new megaspore assemblage (see Hennelly, 1958). 
Additional microfloras from Madhya Pradesh have been described 
by Chandra & Satsangi (1965), and Bharadwaj & Srivastava (1969), 
Bharadwaj & Srivastava presented a well illustrated account of 
these assemblages. The assemblage from Nidpur is of particular 
interest. It contains abundant Falcisporites spp. (Satsangispo- 
ritess Alisporites) ?Vitreisporites pallidus (Reissinger)
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Nils son (=Satsangisporites triassicus)f "Vittatina” africana 
Hart ( = Weylandites spp.). Other characteristic elements include 
Protohaploxypinus microcorpus (Schaarschmidt) Balme, Protohaplo-
xypPnus reticulatus and a form similar to Lueckisporites (~Nidi- 
pollenites). A number of Mid Permian Gondwana Striatiti pollen 
occurred as minor components of the assemblage. Pteridophytic 
forms were not reported. Overall, this assemblage appears closely 
similar to the microflora Balme (1969a) recovered from the top 
of the Liveringa Formation, Western Australia. It has a number 
of features in common with the Protohaploxypinus reticulatus 
Assemblage of the Sydney Basin, although the presence of a 
fairly diverse pteridophytic suite is characteristic of the 
local assemblage, and to date, MVittatina" africana Hart has 
not been identified. It is interesting to note that Chandra & 
Satsangi (1965) as well as Bharadwaj & Srivastava report that 
their microflora (Nidpur locality in particular) is associated 
with "Dicroidium" remains. One may speculate that this plant 
is possibly closely similar to "Thinnfeldia" callipteroides 
Carpentier, which is known in association with essentially 
similar assemblages in Madagascar and eastern Australia.
A diverse and interesting microflora from the Late Permian 
Chhidru Formation of West Pakistan is reported by Balme (1970).
A Late Permian age for the Chhidru Formation is well established 
because it contains diagnostic representatives of the Cyclolobus 
Zone. The contact of the Chhidru Formation and the overlying 
Mianwali Formation is the horizon at which Schindewolf (1954) 
postulated the catastrophic faunal break between the Permian and
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Triassic Systems. Subsequently, Krishnan (see Ruzhentsev &
Sarycheva, 1965) and Kummel & Teichert (1966) have suggested
that this horizon is marked by a clear paraconformity, so the
upper limits of the Chhidru Formation are possibly still within
the range of the Cyclolobus Zone, or certainly older than the
base of the Otoceratan Zone.
The "Striatites" microflora of the Wargal Limestone is
replaced in the base of the Chhidru Formation by a microflora
with abundant Alisporites tenuicorpus Balme, Vitreisporites
pallidus (Reissinger) Nilsson, "Vittatina" africana Hart, and
do Suitea very characteristic p ter i|phy t ej^. Of the 57 species of spores, 
pollen and acritarchs recorded in the Chhidruan assemblage by 
Balme, 28 are definitely known in the Protohaploxypinus reticu- 
latus Assemblage. There are a number of diagnostic forms which 
have first appearances in common in these assemblages including - 
Endosporites radiatus (Hennelly) comb. nov.,
Tigrisporites playfordi de Jersey 
Limatulasporites fossulatus (Balme) comb, nov.,
Triportites proratus (Balme) comb. nov.
and Lundbladispora fibulata (Hennelly) comb. nov.
The Chhidru Formation also contains Protohaploxypinus miorocorpus 
(Schaarschmidt) Balme and a form somewhat similar to Lueokispori- 
tes nyakapendensis Hart (=L. singhii). Forms of the Chhidruan 
assemblage which do not occur in the P. retioulatus Assemblage, 
but which Balme interprets as specially significant include - 
Guttulasporites haunonicus Goubin,
Alisporites tenuicorpus Balme
and "Vittatina" africana Hart (=Paravittatina lucifer)•
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Balme ( 1969a,p. 101) suggested that a distinct phytogeogra- 
phic province, the Punjab region, is recognisable in areas peri­
pheral to Gondwanaland. This province begins to assume a separate 
identity in the Late Permian. Although megaplant remains are 
scarce in the Late Permian section of Madagascar, de Jekhowsky 
& Goubin (1964) reported a mixed Glossopteris - Voltzia flora 
from the Sakamena Group. This mixing of floras is also reflected 
in the microfloras of the Upper Zaluch Group of the Salt Range 
(Balme, 1970). Late Permian microfloras of Saudi Arabia may 
also fall into the same category.
Goubin (1965) described the principal Late Permian micro­
floras of the Lower Sakamena Group as being dominated by Gutta- 
lapollenites hannonious Goubin and "Vittatina” (which from 
Goubin’s illustrations would appear to be similar to V. africana 
Hart). The specimen illustrated as Platysaccus lesohiki by 
Goubin (PI. 3 fig. 5) appears to have a striate cappa and is 
somewhat similar to Protohaploxypinus retiouZatus (Hennelly) 
comb. nov. Other diagnostic elements incorporated in the associ­
ation include Vitreisporites pallidus (Reissinger) Nilsson and 
Lueokisporites virkkiae Potonie & Klaus. Unfortunately, the 
pteridophytic content of Goubin's assemblage was not described. 
However, the close similarity of the spermatophyte associations 
of the Chhidru Formation and the Lower Sakamena Group suggest 
that the pteridophytes could be similar. It is interesting to 
note that Lunatisporites occurs very rarely and intermittently 
in both the Chhidruan and the Lower Sakamenan assemblages, and 
becomes prominent in the Early Triassic. An identical situation
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is recorded also in the Protohaploxypinus vetioulatus - Lunati- 
spov'ttes pe'l'luo'Cdus Assemblages from the Sydney Basin.
The close similarity of the microfloral sequential patterns 
of the Salt Range and Madagascan Late Permian to Early Triassic 
to the Sydney Basin occurrences are regarded as substantial 
factors in assigning a Late Permian age to the P. reticulatus 
Assemblage.
The microflora of the youngest Permian sample in the Saudi 
Arabian sequence Cprovided by Dr. Hemer) differs significantly 
from the underlying assemblages which have prominent Pvotohcc- 
ploxypinus. This younger assemblage is dominated by Alisporites 
tenuicorpus Balme. It also contains Lueokisporites sp. cf.
L. virkkiae Potonie & Klaus, Ephedripites sp. cf. E. steevesi 
(Jansonius) de Jersey, Endosporites vadiatus (Hennelly) comb, 
nov. and has a very restricted pteridophytic suite dominated by 
cavate lycopsid species, 
b) The Angaran Region.
It is particularly difficult to interpret the chronology of 
northeastern European and Angaran stage nomenclature. The pro­
blems of a unified Permian stage nomenclature have been outlined 
by Ruzhenstev & Sarycheva (1965). These authors review the 
multiplicity of nomenclature, particularly that of the Upper 
Permian and concluded that the Permian subdivisions proposed by 
Glenister & Furnish (1961) are most applicable. My interpre­
tation of various Mid to Late Permian Stage relationships referred 
to in this manuscript are shown on Table 8.
Palynological studies of Tatarian Cor alternatively Dzhul- 
fian) microfloras of the Angaran region are concentrated in the
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"Zechstein" microflora have not been reported to date, although 
Balme (1970) suggests that they are possibly present in very 
minor proportions. There are also some differences in pteri- 
dophytic component of the microflora, including an overall decline 
in the relative abundance of these forms. In all, the Tatarian 
microfloras of the Urals bear little resemblance to the Proto- 
haploxypinus retieulatus microflora, 
c) The Euramerican Province.
A particularly distinctive and consistent microflora occurs 
in Late Permian strata throughout Western Europe, Mediterranian 
Asia and probably much of eastern North America. The best 
known accounts of this assemblage are those on the Zechstein 
of the Germanic Basin and equivalent strata in the adjacent 
Carnian Alps. (Potonie & Klaus, 1954 ; Leschik, 1956 ; Grebe, 1 95 7 ; 
Grebe & Schwertzer, 1962; Klaus, 1963 and Schaarschmidt, 1963).
The assemblage is usually dominated by LuGok'tspo'pd'tBS V i,v kk % a & 
with a prominent Lunatispovites component. Other diagnostic 
but often less prominent elements include:
Klausipollenites schaubevgeri (Potonie & Klaus) Jansonius 
Jugasporites delasauoei (see Grebe & Schweitzer, 1962) 
Nuskoisporites dulhuntyi Potonie & Klaus 
and Falcisporites zapfei (Potonie & Klaus) Leschik.
Unlike the microfloral sequences of the Gondwana and to a 
lesser extent those of the Angaran provinces, there appears to 
be little perceptible change in Mid to Late Permian assemblages 
of Western Europe. Unfortunately, it is difficult to establish 
a reliable chronology for the total range of the microflora m  
this area. However, evidence from the Flowerpot Shale indicates
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that it was well established in Middle Permian strata (Guadalu- 
pian) of Oklahoma although a number of striate forms, charac­
teristic of older strata, were also present.
There are very few species in common between the Protoha­
ploxypinus retioulatus Assemblage and the Zechstein microflora, 
apart from Protohaploxypinus miororetioulatus (Schaarschmidt)
Balme and possibly Endosporites hexaretioulatus Klaus (possible 
synonym of E. velatus Leschik) which is difficult to distinguish 
from Endosporites radiatus Hennelly comb, nov. The introduction 
of the Faloisporites- type of pollen is a further feature common 
to both microfloras.
3.1. 3. The Lunatisporites pelluoidus Assemblage in Australia.
The Lunatisporites pelluoidus Assemblage has been recognised 
only in eastern Australia, First delineated in the Grose Sand­
stone of the Burragorang area (Helby, 1962) it is characterised 
by the appearance and abundant occurrence of Lunatisporites 
pelluoidus (Goubin) comb, nov., and by a characteristic suite 
of large monosaccate and bisaccate grains. Evans (1966) identi­
fied this assemblage (=Evans palynological unit Trlb) in the 
Bowen Basin and Eromanga Basin of southern and central Queensland. 
The distribution of the Lunatisporites pelluoidus Assemblage in 
the Sydney Basin was summarized by Helby (in Packham, 1969),
In the same publication, he stated that the assemblage is charac­
terised by Lunatisporites pelluoidus (Goubin) comb, nov., 
Striomonosacoites spp. and Protohaploxypinus spp, (including 
P. miorooorpus /’Schaarschmidt^J Balme).
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The apparent absence of marine invertebrates in Late 
Permian - Early Triassic sequences of the Sydney Basin and Bowen 
Basin has inhibited reliable dating of strata containing the 
Lunatisporites pelluoidus Assemblage. Based on comparisons from 
several widely separated areas Helby (1962, 1969 in Packham)
suggested that the Permian - Triassic boundary was possibly 
located within the Lunatisporites pelluoidus Assemblage Zone. 
Evans (1966) also implied a possible Permian age for his Trlb 
unit, following a favorable comparison of the overlying Tr2a 
unit with the Early Triassic Kockatea Shale of the Perth Basin. 
In a comprehensive review of the Permian-Triassic boundary in 
Australia, Balme (1969) suggested that the first appearance of 
appreciable numbers of Lunatisporites (=Taeniaesporites) is an 
appropriate horizon for the location of the boundary.
Following this interpretation, this boundary thus coincides 
with the base of the Lunatisporites pelluoidus Assemblage Zone. 
By inference then, a depositional hiatus may be postulated in 
many Australian Permian-Triassic sequences where this assemblage 
or its equivalent is not represented. However, the irregular, 
sometimes transitional relationship of the Lunatisporites pellu­
oidus Assemblage Zone to the Protohaploxypinus samoiloviohii 
Assemblage Zone suggests that these assemblages represent two 
co-existent, environmentally delineated parent floras. Balme 
(1969, p. Ill) has suggested that the distribution of Lunati­
sporites was probably restricted by the location of highly 
specialised coastal floras. Further aspects of co-existing 
floral environments are discussed in a following synthesis.
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A1though the large majority of species which Balme (1963) 
described from the Kockatea Shale are common to the Lunatispo- 
rites pellucidus Assemblage there are a number of significant 
differences in the relative abundance of forms. The most strik­
ing divergences are:
1. The dominence of the cavate lycopsid suite in the Kockatea 
Shale microflora
2. The minor representation of Protohaploxypinus (including 
P. reticulatus ^HennellyJ comb. nov. and P. microcorpus 
¿Schaar schmid t_7 comb, nov.) in the Kockatea Shale
3. The absence or paucity of Falcisporites spp. and of Lunati- 
sporites pellucidus (Goubin) comb. nov. in the Kockatea Shale.
Because of the occurrence of Aratrisporites Leschik emend. 
Playford & Dettmann, 1965 in the upper portion of the Kockatea 
Shale (Balme,1970; Helby,1967), the lower part of that formation 
might be time equivalent to the upper part of the Lunatisporites 
pellucidus Assemblage Zone. This interpretation may extend the 
upper limits of the L. pellucidus Assemblage Zone as high as mid 
or late Scythian equivalent. However, I do not wish to infer 
that the first appearance of Aratrisporites (which often coin­
cides with the base of the Protohaploxypinus samoilovichii 
Assemblage Zone) is necessarily a time horizon within the Sydney 
Basin.
Comparisons with other regions, 
a) The Gondwana region.
To date, there exist no published reports of microfloras 
from South America, Antarctica, Africa or peninsular India com­
parable to the Lunatisporites pellucidus Assemblage of the Sydney
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Basin. However, studies in two localities marginal to Gondwana 
area demonstrate a sequential pattern of Permian and Early 
Triassic microfloras resembling the local occurrences.
De Jekhowsky & Goubin (1964) and Goubin (1965) have outlined 
the principal features of the microfloral succession of the Late 
Permian - Triassic Sakamena Group of Madagascar. There is a 
major microfloral change between the lower and middle Sakamena 
Group, the boundary for the most part corresponding to a marine 
transgression. The Early Triassic age of the tpid Sakamena is 
established by vertebrate and invertebrate correlation with the 
Majunga marine deposits which contain ammonites. The mid 
Sakamena assemblage was characterised by the abundance of 
Lunatisporites pellucidus (Goubin) comb. nov. and Falcisporites 
sp. (Sulcatisporites prolatus Goubin), although both of these 
forms first appeared in the lower Sakamena. Other diagnostic 
species, which are also common to the Lunatisporites pellucidus 
Assemblage, include Lunatisporites sp. cf. L. noviaulensis 
(Leschik) comb. nov. (= Taeniaesporites ovatus)3 Protohaploxy- 
pinus reticulatus (Hennelly) comb. nov. (= Platysaccus cf. 
leschiki Hart-Goubin pi. 3 fig. 5), Striomonosaccites moronda- 
Vensis Goubin. The pteridophytic elements of the microflora 
(see de Jekhowsky & Goubin, 1964), are also broadly similar
to those in the Lunatisporites pellucidus Assemblage.
It is interesting to note that Goubin recognises two zonules 
in the Triassic portion of the Sakamena sequence. The base of 
the upper zonule (unit Ilsb) is delineated by a marked decrease 
in the abundance of Lunatisporites pellucidus (Goubin) comb. nov.
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and a corresponding increase in the abundance of Lunatisporites 
sp. cf. L. noviaulensis (=Taeniaesporites ovatus Goubin). Goubin 
also indicated that Cycadopites fotticularis Wilson & Webster 
appears in and ranges through the Lower Triassic sequence.
Further similarities of the Madagascan and Sydney Basin micro­
flora succession are reviewed further in following discussions.
Balme (1970) described a somewhat similar microfloral 
sequence from the Late Permian - Early Triassic Chhidru Formation 
through the Mianwali Formation of West Pakistan. The most 
striking feature of this microfloral succession is the predomi­
nance of Lunatisporites peltucidus (Goubin) comb. nov. and 
possibly also Lunatisporites noviaulensis (Leschik) comb. nov. 
in the basal portion of the Mianwali Formation. It should be 
noted that the large gymnospermous forms such as Protohaptoxy- 
pinus reticulatus (Hennelly) comb, nov., P. microcorpus (Schaar- 
schmidt) Balme and Striomonosaccites morondavensis Goubin, which 
characterise the Lunatisporites pellucidus Assemblage of the 
Sydney Basin and to a lesser extent Goubin's palynological unit 
lisa, are not reported. However, as discussed previously, a 
time break of uncertain duration separates the Chhidru Formation 
from the Mianwali Formation. This could account for the absence 
of these species, if suitable environments existed this far 
north, and appropriate conditions of sedimentation prevailed.
Balme (1970) documented a significant interruption of the 
microfloral sequence preserved in the Chhidru Formation and the 
overlying Mianwali Formation of the Salt Range, but tends to 
discount the influence of the depositional and possibly ero- 
sional hiatus between these formations on the palynological
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record. He also suggested that this break can be recognised, 
in a number of widely scattered marine successions, where swarms 
of certain acritarchs occur immediately above the break. This 
interpretation infers that a world wide environmental change of 
major magnitude took place during Late Permian - Early Triassic 
t ime .
b) Angaran - Uralian region.
A number of Late Permian - Early Triassic microfloral 
sequences have been described from the Pechora Basin of the 
northernUrals (Tschalyschev & Varyukhina, 1960 and Tschalyschev, 
Varyukhina & Molin, 1965). These sequences show a considerable 
microfloral separation between the upper part of the Pechora 
Formation (Tatarian) and the basal part of the Bizov Formation 
(referred to the Induan Stage). Tschalyschev & Varyukhina 
(1962, 1966) record further Early Triassic microfloral sequences
from the same area although they have not reported a single 
assemblage from the Berezov Formation (or its equivalents) which, 
locally, conformably overlies the Pechora Formation and is con­
formably overlain by the Bizov Formation.(* see footnote).
* Footnote - The nomenclature of the stratigraphic sequences 
of the Pechora Basin is somewhat obscure, although there is 
general agreement on the relationships of the Pechora Formation, 
the Berezov Formation and the Bizov Formation between Gorsky 
(1960) and Enchova (1961 - see Tschalyschev & Varyukhina, 1962). 
However, Tschalyschev {in Tscahlyschev & Varyukhina, 1962) did 
not recognise the Berezov Formation as a separate entity and 
assigned the lower shaly portion to the Pechora Formation and 
the upper arenaceous part to the Bizov Formation. Tschalyschev
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& Varyukhina (1960 and 1962) also regarded their Berezov Forma­
tion as Tatarian in age. In later works (Tschalyschev, Varyu­
khina & Molin, 1965 and Tschalyschev & Varyukhina, 1966) the 
Bizov Formation was?,reassigned to the Induan Stage. However, 
it is difficult to determine whether the Berezov Formation or 
its equivalents are represented in these later stratigraphic 
sections, which are designated as the Bizov Formation.
A microflora from the basal Berezov Formation recorded 
by Romanovskaya {in Gorsky, 1960), is transitional between the 
Tatarian microfloras of the Pechora Formation and the (?Late) 
Induan assemblages of the Bizov Formation. The transitional 
assemblage is dominated by Lunatisporites (=Striatopinites3 
see Romanovskaya, 1963) and has a prominent Vitreisporites 
(=Caytoniales) component. Malyavkhina {in Gorsky, 1960) commen­
ted that the assemblage is typical of the lowermost Triassic of 
the Lithuanian-Baltic Syncline. Apart from the prominence of 
Lunatisporites in the Berezov Formation microflora (36%), the 
available data does not permit further comparison with the 
Lunatisporites pellucidus Assemblage of the Sydney Basin, 
c) The Euramerican region.
Despite the overwhelming abundance of Lueokisporites virk-
kiae Potonie & Klaus the Late Permian (Zechstein) microfloras
of western Europe exhibit a number of species and genera which
are also found in the Lunatisporites pelluoidus Assemblage of
the Sydney Basin. They include:- Endosporites veZatus Leschik 
Jz e x  (X —= E. reticulatus Klaus (this form being almost indistinguishable 
from E. radiatus CHennell^),
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Protohaploxypinus microcorpus (Schaarschmidt) Clarke, 
Protohaploxypinus sp. cf. P. samoilovichii (Jansonius) Hart 
(see Schaarschmidt 1963, pi. 15 fig. 8),
Crustaesporites sp. (and probably Striomonosaccites)3 
Lunatisporites spp. and 
Falcisporites spp.
The Zechstein assemblages are typically represented by an 
extremely limited pteridophytic suite. In contrast at least 32 
pteridophytic taxa, comprising up to 88% of the microflora, have 
been identified in the Lunatisporites petlucidus Assemblage.
Schulz (1966) and Visscher (1967) indicated that a gap, 
representing the lower Bunter (presumably lower Scythian) and 
its equivalents, presently dislocates the Late Permian - Early 
Triassic microfloral succession of western Europe. However, 
Klaus (1965, p. 547) suggested that microfloras from the Seis 
Formation (Lower Scythian) of the Dolomitic Trias contain a 
microflora which is transitional between the typical "Zechstein" 
microflora of the Bellerophon Formation of the eastern Alps 
(Klaus, 1963) and (probable) Late Scythian microfloras of the 
Germanic Basin (Klaus, 1964; Maedler, 1964; Schulz, 1964; Viss­
cher, 1966).
Similarly, Brush (1966) commented on the absence of Lower 
Triassic microfloras in the United States and eastern Canada. 
However, Jansonius (1962) described a microfloral sequence from 
the Toad Formation and the Grayling Formation of western Canada. 
He suggested (p. 37) that the sequence possibly extends from
uppermost Permian to Anisian equivalent. Jansonius indicated
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that the Permian assemblages, sampled below the unconformity 
at the base of the Toad and Grayling Formations, are dominated 
by species of "Vittatina" and that they may be Early or Mid 
Permian in age. Although Jansonius insisted that preservation of 
the Scythian assemblages precluded erection of a zonation system, 
a number of trends are evident from Table 3 (p. 40). In general,
the percentage of Striatiti is considerably higher in samples 
from La Biche B-55. These samples are located at least 1240 ft. 
above the base of the formation and are presumably much younger 
than the other samples.
Overall, the microfloras of the Toad Formation and Grayling 
Formation contain a large number of taxa in common with the 
Lunatisporites pellucidus Assemblage. However, the percentage 
distribution of the forms comprising the microflora indicate that 
they are more closely similar to the Protohaploxypinus samoilo- 
viohii Assemblage of the Sydney Basin.
.1. 4. The Protohaploxypinus samoilovichii Assemblage in Australia.
The Protohaploxypinus samoiloviohii Assemblage was first 
delineated by Helby (1962) from the Banks Wall Sandstone Member 
of the Grose Sandstone in the Burragorang area of the Sydney 
Basin. The microflora was dominated by a characteristic pteri- 
dophytic suite (including species assigned to Limatulasporites , 
Retusotriletes3 Densoisporites andLundhladispora) together with 
several species of Lunatisporites and Protohaploxypinus.
The assemblage was recognised also in the Bowen Basin and 
Eromanga Basin of Queensland and in the northern part of the 
Sydney Basin by Evans (1966). Evans designated this assemblage
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as palynological unit Tr2 and divided it into two parts based 
on the appearance of Aratrisporites in the upper part. Helby 
(in Packham, 1969) indicated a similar division of the assemblage 
in the Sydney Basin. However, more recent work shows that the 
range of Aratrisporites extends to the base of the Protohaploxy- 
pinus samoiloviohii Assemblage Zone. Evans (1966) also reported 
acritarch swarms associated with unit Tr2(a), which supported 
the comparisons he made between unit Tr2 and the microflora of 
the Kockatea Shale of the Perth Basin, and of the Blina Shale 
of the Fitzroy Basin, Western Australia.
Playford (1965) reported a microflora from the Ross Formation 
of northern Tasmania which can be referred tentatively to the 
Protohaploxypinus samoiloviohii Assemblage. However, the promi­
nent occurrence of Falcisporites and absence of Lunatisporites 
suggest that it may be assigned alternatively to the Lunatispo­
rites pelluoidus Assemblage, if the larger striate gymnosperms 
are among the indeterminate 39 percent of the population. In 
any case, the absence of Lunatisporites should afford an impor­
tant environmental clue to the distribution of that genus. It 
is interesting to note that Hale (in Spry & Banks, 1962) reported 
evaporites in the Ross Formation.
The microfloras assigned to the Protohaploxypinus samoilo­
viohii Assemblage are similar in composition (at least partially 
with) Early Scythian microfloras of the Kockatea Shale of the 
Perth Basin and the Blina Shale of the Fitzroy Basin, Western 
Australia (Balme 1963, 1969a). Balme (1964) designated the marine
Kockatea Shale assemblage as the "Taeniaesporites" - Microflora.
He has subsequently suggested (Balme 1969b) that this assemblage
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also occurs in the Locker Shale of the Carnarvon Basin.
However, striking differences between the Protohaploxypinus 
samoiloviohii Assemblage of eastern Australia and Balme’s 
"Taeniaesporites" Microflora are:
1. The paucity of Limatulasporites (patinate forms) in the 
Western Australian material.
2. The paucity of Protohaploxypinus samoiloviohii which usually 
dominates the saccate component of the assemblage in eastern 
Aus tralia.
3. The ubiquitous and abundant acritarch assemblages associated 
with the "Taeniaesporites" Microflora are rare in equivalent 
microflora from eastern Australia.
4. Balme (1969b) indicated that Lunatisporites and Cyoadopites 
are representative of the gymnospermous content of the micro­
flora of the Blina Shale. Cyoadopites was not encountered
in Ross Formation or Tiers Formation of northern Tasmania 
(Playford 1965, Table on p. 202). It is first found in the 
Hawkesbury Sandstone in the Sydney Basin.
Comparison with other regions, 
a) The Gondwana region.
The microfloral sequences of the Mianwali Formation and 
Tredian Formation of the Salt Range (Balme, 1970) and the Saka- 
mena Group and Isalo Group of Madagascar (Goubin, 1965) closely 
resemble the Narrabeen Group microfloral record.
The Protohaploxypinus samoiloviohii Assemblage is closely 
similar in many respects to the microflora of the Mittawali 
Member of the Mianwali Formation. Of the 18 species recorded 
from the Mittawali Member, 10 occur commonly in the Protohaploxy-
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pinus samoiloviohii Assemblage. Diagnostic species occurring 
the Mittawa 1 i microfloras that distinguish it from the 
Australian assemblage include:
Lundbladispova obsoleta Balme,
Guttulapollenites harmonious Goubin, 
and Cy cadopites follioulavis Wilson & Webster,
Also, the Salt Range microflora does not contain Limatulaspovites 
fossulatus (Balme) comb. nov. (although common in the Chhidru 
Formation).
Limatulaspovites sp.
and Poly oingulatispovites dejevseyi sp. nov. which characterise 
the Pvotohaploxypinus samoiloviohii Assemblage. Other conspi­
cuous absentees include Avatvispovites (first appears in the 
Narmia Member) and Pvotohaploxypinus samoiloviohii (Jansonius) 
Hart. However, the dominance of Lunatispovites noviaulensis 
(Leschik) comb. nov. and the almost complete absence of Fal — 
oispovites -  Alispovites forms is a most striking common pheno­
menon .
The marked change in microflora between the Mittawali 
Member and the overlying Narmia Member of the Mianwali Formation 
(Balme 1970, pp. , text figures 16-19) is very similar
to the microfloral changes which prompted Evans (1966 to sub­
divide his palyno1ogica 1 unit Tr2 (introduction of Avatvispovites 
and gradual increase in Faloispovites component). Balme (1970) 
states that Densoisporites necbuvgii (Schulz) Balme was the most 
common and abundant pteridophytic species of the Narmia Member, 
Densoisporites necbuvgii differs only marginally from D.  
navvabeenensis sp, nov. This latter species is the most prominent
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p ter idophy t ic form in the Protohaploxypinus samoiloviohii 
Assemblage. Balme comments on the appearance and sudden abundance 
of Aratrisporites at the base of the Narmia Formation. Although 
Aratrisporites actually appears as a rare component of microfloras 
in the Tuggerah Formation it becomes particularly prominent at 
the base of the Patonga Claystone. However, it is not usually 
associated with the appearance of Faloisporites, although this 
genus does dominate a number of microfloras within the Proto­
haploxypinus samoiloviohii Assemblage Zone.
I n  many respects the change of microflora from the Madagascan 
middle Sakamena Group (Zone llSa of Goubin) to that of the upper 
Sakamena Group (Zone llSb) closely resembles the change between 
the Lunatisporites pelluoidus Assemblage and the Protohaploxypinus 
samoiloviohii Assemblage of the Sydney Basin. I n  particular 
there is a marked decline in the relative abundance of Lunati­
sporites pelluoidus (Goubin) comb. nov. which is offset by an 
increase in the relative abundance of "Taeniaesporites" ovatus 
Goubin (very similar to L, noviaulensis /~Leschik7 comb, nov.) and 
a small but noticeable decrease in the proportion of nonstriate 
bisaccate grains. However, the occurrences of Striomonosacoites 
morondavensis Goubin and Platysaoous cf. lesohiki Hart (possibly 
equivalent to Protohaploxypinus reticulatus) are in contra­
distinction to the Australian microfloral succession.
Similarly, the marked microfloral change between the upper 
Sakamena Group and the lower Isalo Formation (Zone 111S of Goubin) 
is very strongly reminiscent of the change between the Protoha­
ploxypinus samoiloviohii Assemblage and the Faloisporites
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Assemblage of the Sydney Basin, Particularly notable at this 
point is the almost complete decline of the striatiti and the 
absolute dominance of the Faloisporites - Alisporites type of 
pollen. The chronology of these events is somewhat puzzling as 
Goubin (1965) and de Jekhowsky & Goubin (1964) refer the upper 
portion of the Sakamena Group to the Mid Triassic and the lower 
Isalo Group to the lower Late Triassic. The close similarity 
of the composition of these microfloras and the patterns of 
microfloral sequences of the Sakamena - Isalo Groups of Madaga­
scar to the well dated occurrences of the Salt Range and Austra­
lia suggest that these areas comprised a vast plytogeographical 
province during the Late Permian and Scythian, As could be 
expected with an area this size a certain amount of species 
localization occurred. However, within the limits of resolution 
of the palynostratigraphy, these major changes in the microfloral 
patterns would be more or less synchronous, 
b) The Angaran-Uralian region.
The best documented Early Triassic palynostratigraphic 
sequences of the Angaran-Uralian region are those of the Pechora 
Basin described by Tschalyschev & Varyukhina (1960, 1962, 1966)
and Tschalyschev, Varyukhina & Molin (1965),
Despite considerable quantitative variation, the microflora! 
composition of the Bizov Formation is fairly constant. Diagnostic 
genera include Lunatisporites (=Stv'iatopFn'itesJ which is reported 
in abundances up to 16,5 percent by Tschalyschev & Varukhina 
1962), Avatvispovites C=Zonomonoletes3 which is reported in 
abundances up to 10 percent by Tschalyschev, Varyukhina & Molin, 
1965) and monocolpate pollen, including Cyeadopites (reported
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in abundances in excess of 60 percent by Tschalyschey & yaryu- 
khina, 1966). Pteridophytic forms are seldom prominent. Species 
from the pteridophytic component of the Bizov Formation that are 
also common to the Lunatispovite s p ellucidus Assemblage and the 
Pvotohaploxypinus samoiloviehii Assemblage of the Sydney Basin 
include Limatulaspovites limatulus (Balme) comb, n o v . Q=Euvy^ 
zonotviletes sp . - Tschalyschev & Varyukhina 1966 , pi, 1 fig. 8),
Limatulaspovites sp., possibly Cyathidites bvevivadiatus (?=Leio- 
tviletes pevpusilus Tschalyschev, Varyukhina & Molin pi. 8 fig.8). 
Osmundacidites spp. and Punetatispovites spp.
It should be noted that Avatvispovites ranges through the 
Bizov Formation, from within 10 meters of the base of the unit 
(Sample 66-40, Tschalyschev & Varyukhina, 1966). Despite the 
unconformable relationship of the Bizov Formation and Pechora 
Formation in the section in which sample 66-40 was located, it 
would appear that Avatvispovites is first encountered in lower­
most Scythian. However, I am not aware of the correlative basis 
on which Tschalyschev refered the Bizov Formation to the Induan 
Stage.
Microfloras of the Perbor Formation (assigned to the Olenek 
Stage by Tschalyschev & Varyukhina, 1966) show a number of marked 
changes from the underlying Bizov Formation, Pteridophytic forms 
are more abundant. Monocolpate pollen are markedly less promi­
nent in the lower part of the formation, although they increase 
considerably in abundance in the upper part of the formation.
In general, there is a slight increase in the abundance of non- 
striate bisaccate grains. Diagnostic forms which are common to 
the Perebor Formation microflora, and to the Lunatispovites
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pellucidus Assemblage and Protohaploxypinus samoiloviohii Assem­
blage of the Sydney Basin include Ldmatulaspordtes fossulatus 
(Balme) comb. nov., Limatulasporites sp., Polycingulatispovites 
sp. cf. P. dey erseyi sp. nov. (seen in Olenekian slides in my 
own collection), and Retusotriletes radiatus (Kara Murza) comb, 
nov. Other Perebor species which appear at slightly higher 
levels in the Sydney Basin include forms tentatively identified 
as Limatulasporites Idmatulus (Playford) comb, nov, (particular­
ly abundant), Duplexisporites problemati-cus (Couper) Playford & 
Dettmann (-Azonotriletes dnterteatus Kara Murza - Tschalyschev 
& Varyukhina 1962 pi. 5 fig. 10) and Equisitosporites steevesi 
(Jansonius) de Jersey (=Schizaedtes sp. - Tschalyschev & Varyu­
khina, 1962, pi. 5 fig. 2).
Scythian microfloras from the Khatang Basin in eastern 
Taymyr were described by Kara Murza (1960). The Scythian age is 
established by the presence of Olenekites Hyatt 1900 and Keyser- 
lingdtes Hyatt 1900 (possibly late Olenekian - Tozer 1965 p, 31). 
Although the composition of the microfloras is essentially 
similar to those of "equivalent" strata in the Pechora Basin 
there are considerable quantitative differences. The microfloras 
of the Khatang Basin are characterised by a dominant pteridophytic 
component and constantly prominent Azon&letes - Asaoodtes suite 
together with other spinose acritarchs. The monocolpate pollen, 
which characterise the microflora of the Bizov Formation and to 
a lesser extent those from the upper Perebor Formation of the 
Pechora Basin, are subdued. Kara Murza suggests that the change 
between microfloras assigned to the Induan Stage and to the 
Olenekian Stage is not particularly striking. Howeyer, she does
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comment on the influence of facies on microfloras assigned to 
Xnduan Stage.
An essentially similar microflora is recorded from the 
Maltsev Formation of the Kutznetz Basin by Kurbatova (1962).
Pteridophytic forms predominate (Osmunda - 18 percent while the 
monocolpate pollen, though relatively common ( 9 percent), do
not approach the prominence attained in the Pechora Basin. 
Kurbatova figures specimens which she assigns to Todites sp .
(pi. 2 figs 11, 12), however, her sketches suggest that these
may be specimens of Aratrisporites Leschik emend. Playford &
D e 11mann, 19 6 5 .
Lower Triassic microfloras from the Tananyk Formation of 
the River Ilek Basin of Western Kazakhstan have been described 
by Kopytova (1963). The age of the Tananyk Formation is based 
on an amphibian fauna, which Kopytova suggested is probably 
upper Early Triassic (1961, p. 78). Kopytova describes two 
assemblages. The first assemblage, associated with "red beds" 
near Akhbuluk, is dominated by monocolpate pollen (60,7 percent), 
Striatiti (including Lunatisporites) forms comprising 11 percent 
of the assemblage. Pteridophytic forms occurred as minor com­
ponents only (total 13.4 percent). The composition of this 
microflora is similar to that of microfloras from the upper 
Bizov Formation and upper Perebor Formation of the Pechora Basin 
(Tschalyschev & Varyukhina, 1966; Tschalyschev, Yaryukhina & 
Molin, 1965). Kopytova suggested that they are also similar to 
the Early Triassic microfloras of the Turinsk Group of the Turgay 
Basin, which she suggested are dominated by "Ginkgo" pollen and 
representatives of the Striatiti, The second assemblage was
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associated with the Yaysansk (?) brown coal desposits and was 
dominated by pteridophytic forms. Kopytova compared this micro­
flora with Lower Triassic microfloras from the River Embi Basin 
and microfloras of the Cape Tsvetkov region assigned to the 
Induan Stage by Kara Murza (1958). 
c) The Euramerican region.
Published data indicates that the major microfloral change 
in the Late Permian - Early Triassic sequence of Western Europe 
probably occurs in the upper Bunter (Visscher, 1966; Sculz, 1966). 
However, some data (Freudenthal, 1964) suggest that typical 
Zechstein assemblages (although lacking Lueekdsporites virkkdae 
Potonie & Klaus) extend into the upper Bunter. Visscher (1966) 
vigorously disputed Freudenthal's identifications and insisted 
that the Hengelo upper Bunter assemblages are distinct from 
underlying Zechstein microflora.
Bunter microfloras are readily distinguishable from those 
of the Protohaploxypinus samodloviehii Assemblage of the Sydney 
Basin. The pteridophytic component of the Bunter assemblage is 
usually impoverished although often dominated by lycopsid micro­
spores. Bisaccate pollen invariably dominate the assemblage and 
the most abundant species are Triadispova Klaus 1964 and Voltzia- 
ceaespovites Klaus 1964. Aratrisporites Leschik emend, Playford 
& Dettmann, 1965 appears in the upper Bunter (Visscher, 1966; 
Schulz 1966, Table 5a). Visscher also reports a Cyeadopites 
component in excess of 5 percent, in upper Bunter microfloras 
of Hengelo .
Although plant species of the Cathaysian flora are known
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from the Permian of the southwestern portion of the North 
American continent their distribution to the north is uncertain. 
Only preliminary Permian palynological data is available from 
the eastern coast of Canada suggesting an association of floras 
with the Euramerican province (Barss, Hacquebard & Howie, 1963). 
It is not possible to assess the associations of the Permian 
assemblage in the Belloy Formation, western Canada (Jansonius, 
1962) although Scythian microfloras of the overlying Toad For­
mation and Grayling Formation bear little resemblance to the 
late Bunter assemblages of western Europe. The Scythian age of 
the Toad Formation and Grayling Formation is established on the 
basis of ammonoids and pelecypods (Jansonius 1962, p. 37),
The microflora of the Toad Formation and Grayling Formation 
is completely dominated by Lunatisporites (Leschik) emend, with 
a prominent Protohaploxypinus Samoilovich emend, Hart 1964 
component. In this respect it closely resembles microfloras 
from the Protohaploxypinus samoiloviohii Assemblage, There is 
a close homotaxial relationship between the assemblages, parti­
cularly when considering the Striatiti (particularly the 
Lunatisporites suite). Pteridophytic microspores of the Toad 
Formation and the Grayling Formation are dominated by lycopsid 
representatives, although these usually differ specifically from 
their counterparts in the Sydney Basin assemblages. Species 
which differentiate the Canadian microfloras and the Protoha­
ploxypinus samoiloviohii Assemblage include :
Tsugaepollenites jonkeri Jansonius,
Bharadwajispora labiohensis Jansonius,
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OvaZvpoZZds ovalis Krutzsch,
Eph&a-ripit steevesi (Jansonius) de Jersey & Hamilton,
"Vittatina" spp. and
Cyoadopdtes spp. in the Toad Formation and Grayling Forma­
tion. The patinate species displaying distal, circumpolar 
differentiation which characterise the pteridophytic component 
of the ProtohapZoxypinus samoilovichii Assemblage are not repor­
ted from the Canadian material. Although not reported, Aratrd- 
sporites Leschik emend. Playford & Dettmann occurs in the 
Canadian assemblages as a very rare component. (Slide Imp. 534, 
28.5 102.3).
3.1. 5. The FaZodspordtes Assemblage in Australia.
The distribution of the FaZodspordtes Assemblage in 
Australian Triassic sediments was outlined initially by Balme 
(1964). Balme designated this assemblage the "PteruchdpoZZen- 
dtes - Microflora" and drew attention to the inherently close 
relationship of the FaZcdspordtes (=PteruchdpoZZendtes) compo­
nent of the assemblage to the Ddcrodddum flora. Evans (1966) 
discussed the composition and distribution of the FaZodspordtes 
Assemblage (=unit Tr3) in eastern Australia. He recognised four 
subdivisions whose essential features are discussed on p. 28.
Microfloras characteristic of the FaZeispovites Assemblage 
zonule A are not reported outside the Sydney Basin. However, 
Evans’ unit Tr3a, which is equivalent to both zonule A and 
zonule B of the FaZadspovdtes Assemblage Zone in the Sydney 
Basin, is reported also from the Bowen Basin, where Evans indi-
- 3 8 0 -
cat e d its occurrence in the Clematis Sandstone.
Microfloras of similar composition to those of Faleisporites 
Assemblage zonule B are reported from the Tiers Format ion of 
northern Tasmania by Playford (1965). These microfloras have 
a surprisingly low Faleisporites content (2.5 - 11 percent) but 
otherwise exhibit a typically prominent Avatrispovites component. 
De Jersey (1968) recorded additional similar microfloras from 
the uppermost Rewan Formation and lower Clematis Sandstone of 
the Bowen Basin. However, the Queensland assemblages appear 
to be distinguished from the Sydney Basin associations by the 
consistent occurrence of Cycadopztes Wodehouse ex Wilson &
Webster 1946. Evans (1966) indicated that his units Tr3a and 
Tr3b were distinguished by the appearance of Aratrdsporites 
fdscherd Klaus (see A. parvispinosus Leschik emend, Playford, 
pi. 27) in the higher unit. Similarly, zonule C of the Fated- 
spordtes Assemblage Zone is characterised by the appearance of 
A. parvdspdnosus. The lower limit of both Evans’ unit Tr3b and 
zonule C of the Faledspordtes Assemblage Zone appear to coincide. 
However, as discussed on p. 28, Evans indicated that Aratrdspo- 
rdtes did not extend beyond the upper limit of unit Tr3b and the 
initial appearance of Duplexdspordtes gyratus marked the base 
of unit Tr3d. The overlap of these forms is now well established 
(see p. 28) and they also occur together in both zonule C and 
zonule D of the Faledspordtes Assemblage Zone in the Sydney Basin,
Microfloras apparently equivalent to the zonule C assemblage 
are reported from Leigh Creek, South Australia by Taylor (1.953) 
and by Playford & Dettmann (1965); from the Brady Formation and
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its equivalents in northern Tasmania by Playford (1965); from 
the Clematis Sandstone, the lower portion of the Moolayember 
Formation and the Wandoan Formation in the Surat Basin by de 
Jersey (1968), by de Jersey & Hamilton (1967, 1969), and by Evans
( 1966) .
Because the delineation of zonule C and zonule D of the 
FaZcisporites Assemblage Zone is based primarily on the occurrence 
of Cadargasporites seneotus de Jersey & Hamilton, it is under­
stood that this distinction has limited applicability. Micro­
floras which correlate closely with those of zonule D are known 
only from the Wandoan Formation and Moolayember Formation of 
the Surat Basin (de Jersey & Hamilton 1967, 1969). However, the
microfloras which were compared above with zonule C of the 
Faloisporites Assemblage Zone are essentially similar to those 
of zonule D, but lack Cadargasporites seneotus. Microfloras 
reported from the Ipswich Coal Measures (de Jersey 1949, 1962),
the Mount Crosby Formation at Ipswich (de Jersey & Hamilton,
1965a) and the Moorooka Formation and Tingalpa Formation near 
Brisbane (de Jersey & Hamilton, 1956b) are also superficially 
similar to microfloras of zonule D. De Jersey & Hamilton (1965a, 
1967) argue that these assemblages are younger than the assem­
blages occurring in the Clematis Sandstone and Moolayember For­
mation (- zonule C and zonule D of the Faloisporites Assemblage 
Zone) of the Surat Basin, The data concerning their contention 
has been discussed above (pp. 17-18). Provisionally, I prefer
to regard these microfloras as facies variants of the assemblages 
represented in zonule C and zonule D of the Fa'ioisporites Assem­
blage Zone. A number of species including Apioulatisporis
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carnarvonensis (de Jers ey & H a m i l t o n )  comb. nov. ,
Aratrisporites parvispinosus L e s c h i k  emend. P l a y f o r d ,  
Uvaesporites verrucosus (de J e r s ey ) comb, nov.,
and Ephedripites steevesi (Jan so ni us ) de J e r s e y  & H a m i l t o n ,  
w e r e  not i d e n t i f i e d  in the e a r l i e s t  s t ud ie s of the B r i s b a n e  
w o r k e r s .  Th es e species, in m u t u a l  a s s o c i a t i o n ,  are d i a g n o s t i c  
of the m i c r o f l o r a  of zonule C and z o nu le D of the Falcisporites 
A s s e m b l a g e .  Their a p p a r e n t  a b s e n c e  may be an o v e r s i g h t  as Pl a y -  
ford (in Hill et al. 1965) has s u b s e q u e n t l y  i l l u s t r a t e d  Aratri- 
sporites parvispinosus from the B l a c k s t o n e  F o r m a t i o n  of the 
I p s w i c h  Coal M e a s u r e s ,  A l t e r n a t i v e l y ,  their a p p a r e n t  a b s e n c e  
co ul d p o s s i b l y  be e x p l a i n e d  by f a ci es l o c a l i s a t i o n .
T r a d i t i o n a l l y  the m i c r o f l o r a  of the B u n d a m b a  Gr oup has 
b e e n  r e g a r d e d  as d i s t i n c t  from the u n d e r l y i n g  I p s w i c h  "coal" 
m i c r o f l o r a s  (de Jersey, 1964; Evans, 1966). De J e r s e y  c o n t e n d e d  
that c e r t a i n  s p ec ie s i n c l u d i n g  
Circulina meyeriana Klaus,
Foveosporites moretonensis de Jersey,
Discisporites verrucosus de J e r s e y  ( = Uvaesporites verrucosus) , 
Duplexisporites gyratus P l a y f o r d  & D e t t m a n n  (=D. problematicus
C oup e r ) ,
Partitisporites novimundanus L e sc hi k,
Polycingulatisporites densatus (Balme) P l a y f o r d  & D e t t m a n n ,
Tuberculatosporites abadarensis de Jersey,
Lycopodium sporites antiquus de Jersey,
and Vitreisporites microsaccus de J e r s e y  first a p p e a r e d  in the 
B u n d a m b a  Group. S u b s e q u e n t l y  the r a n g e s  of all of th e s e  spec ie s
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apart from Ciroulina mey eviana 3 Partitisporites novimundanus 
and Ly a opo diumsp orite s antiquus 3 have been extended into older 
sediments. Apart from the rare occurrence of these three species 
and the apparent absence of Aratrisporites, the microfloras of 
the Bundamba Group compare closely with microfloras of similar 
facies from the Ipswich Coal Measures.
It would appear that shortly after the decline of the 
Protohaploxypinus samoiloviohii Assemblage representatives of 
the Falcisporite s Assemblage gradually dominated both the deltaic 
and fluviatile areas of the environment. With the introduction 
of the microflora represented in zonule C, a considerable uni­
formity of microfloras was achieved, and facies variation of 
the assemblage is reflected essentially by the quantitative 
variation of the microflora.
Apart from the poorly preserved foraminifera and ostracod 
faunas of the Wianamatta Group, diagnostic marine invertebrates 
have not been reported in association with the Faloisporites 
Assemblage of eastern Australia. The chronology of events 
associated with the Faloisporites Assemblage is therefore un­
certain. Based on long ranging correlations of individual 
megaspores and microspores, Dettmann (1961) and Playford & 
Dettmann (1965) suggested a Rhaetic age for microfloras from 
Leigh Creek, whose diagnostic components are all represented in 
microfloras of both zonule C and zonule D of the Faloisporites 
Assemblage. Similarly, de Jersey (1964) equated the microflora 
of the Ipswich Coal Measures with the Ladinian and Carnian 
Stages of Europe. However, it should he possible to at least
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appro ximate the relative age of the base of the Faloispovites 
Assemblage by comparisons with other microfloral sequences which 
are dated by associated marine faunas, Balme (1969b) reported 
microfloras from the Erskine Sandstone of the Canning Basin, the 
Locker Shale and the Mungaroo Beds of the Carnarvon Basin, and 
the Woodada Formation of the Perth Basin of West Australia, 
which from the brief species lists available appear to conform 
with the Faloispovites Assemblage. The rise to prominence of 
these Faloispovites Assemblages in both the Canning Basin and the 
Perth Basin appears to be associated with a regressive phase of 
sedimentation. However, a pelecypod fauna has been collected 
from the Locker Shale of the Carnarvon Basin and may eventually 
provide reliable dating of representatives of the Faloispovites 
Ass emb1age.
Comparisons with other regions, 
a) The Gondwana region.
Although microfloras directly comparable to the Faloispo­
vites Assemblage of the Sydney Basin are know from Antarctica, 
South America and the Indian sub-continent, data concerning com­
prehensive microfloral sequences is available only from western 
Pakistan (Balme, 1970) and Madagascar (Goubin, 1965).
Balme (1970) has documented a significant microfloral change 
between the Mittawali Member and Narmia Member of the Mianwali 
Formation of the Salt Range. At or about the base of the Narmia 
Member the prominence of the Lunatispovites suite of pollen 
declines rapidly and Faloispovites becomes the dominant pollen 
genus. At this point Avatvispovites also attains considerable
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p r o m i n e n c e  and the trilete, cavate, l y c o p s i d s  w h i c h  c h a r a c t e r i s e d  
the u n d e r l y i n g  M i t t a w a l i  M e m b e r  have, for the mo st part, d i s ­
a p p e a r e d .  The n a t u r e  of this m i c r o f l o r a l  c h a n g e  s t r o n g l y  r e fl ec ts 
the s i m i l a r  c h a n g e  b e t w e e n  the Protohaploxypinus samoilovichii 
A s s e m b l a g e  Zo ne and the Faloisporites A s s e m b l a g e  Zone in the 
S y d n e y  Basin. K u m m e l  (1966) suggested that the N a r m i a  M e m b e r  of 
the M i a n w a l i  F o r m a t i o n  is latest Early T r i a s s i c  in age and t e n t a ­
t i v e l y  assi gn ed the o v e r l y i n g  T r e d i a n  F o r m a t i o n  to the M i d d l e  
T r i a s s i c .  Ba l m e  (1970) co n c u r s  wi t h  K u m m e l 's s u g g e s t i o n s  c o n ­
c e r n i n g  the age of these units.
The c o m p o s i t i o n s  of the m i c r o f l o r a s  of the N a r m i a  M e m b e r  of 
the M i a n w a l i  F o r m a t i o n  and of the T r e d i a n  F o r m a t i o n  of the Salt 
R a n g e  are m o r e  or less i d e n t i c a l  and c o m p a r e  c l o s e l y  w i t h  the 
m i c r o f l o r a s  of z o n u l e  B of the Faloisporites A s s e m b l a g e  of the 
S y d n e y  Basin. Of the 26 s p e c i e s  r e p o r t e d  from these Salt Range 
un i t s  only
Densoi s p o r i t es  nejburgii Schulz,
Simeonospora ohlonovae Balme, and 
Lund b l a d i s p o ra  obsoleta Balme
can be r e g a r d e d ,  w i t h  c o n f i d e n c e ,  as a b se nt from the S y d n e y  Basin 
a s s e m b l a g e s .  On the other hand, s p e c i m e n s  r e f e r r e d  to C y o a d o - 
pites follicularis  W i l s o n  & W e b s t e r  and A r a t visporites parvispi- 
nosus L e s c h i k  e m e n d , P l a y f o r d  (= A, fisoheri Klaus) first appe ar 
in z o n u l e  C of the Faloisporites  A s s e m b l a g e  Zone in the Sydney 
Basin.
The c h a n g e  in m i c r o f l o r a s  b e t w e e n  the S a k a m e n a  G r o u p  and 
Isalo Group of M a d a g a s c a r  is p a r t i c u l a r l y  abrupt, Lunatisporites
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species almost disappear, while nonstriate bisaccate species 
dominate the assemblage (Goubin 1965, table 1), There is also 
a marked change in the pteridophytic composition of the assem­
blage (de Jekhowsky & Goubin, 1964 pp. 122-123 and Fig, 9). De 
Jekhowsky & Goubin (1964) indicate the existence of an uncon­
formity between the Sakamena Group and the Isalo Group. On 
the basis of rather obscure correlations they assign a Late 
Permian - Early to Middle Triassic age to the Sakamena Group. 
However, they decline to assign an age to the lower portion of the 
Isalo Group. Microfloras directly comparable to Goubin's paly- 
nological unit III are not known from the Sydney Basin, However, 
Balme (1969b) reported diagnostic Madagascan forms such as
Samarosporites speoiosus Goubin, Rimaesporites aquilonalis and
♦
Camerosporites sp . (de Jekhowsky & Goubin species 1053) in 
association with " Faleisporites 3 Aratrisporites3 Guthoerlisporites3 
Diotyophyllidites and other prominent components of Middle and 
Late Triassic assemblages of eastern Australia"in the Mungaroo 
Beds of Carnarvon Basin, Western Australia, He reported a simi­
lar assemblage from Leseur Sandstone of the Perth Basin. Until 
more comprehensive species lists of these Western Australian and 
Madagascan assemblages are available, direct comparisons with 
the palynological sequence of eastern Australia are not parti­
cularly meaningful.
Two separate Triassic microfloras from the Beacon Group, 
Antarctica have been reported by Norris (1965) and by Helby & 
McElroy (1969), The composition of these assemblages is 
essentially similar. The presence of Aratrisporites parvispi- 
nosus Leschik emend. Playford and Cadargasporites seneotus de
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Jersey & Hamilton in the assemblage from the Lashly Formation 
indicates a very close correlation with microfloras from zonule 
D of the F aleispovites Assemblage Zone of the Sydney Basin.
Triassic microfloras are reported from the Los Rastos 
Formation and the Cachcuta Formations of Argentina by Herbst 
(1965) and Jain (1968) respectively. Herbst indicated a Late 
Triassic (Norian) age for the Los Rastos Formation, while current 
vertebrate interpretations suggest an Anisian-Ladinian or alter­
natively an upper Ladinian - lower Carnian age (see Sill 1969, 
fig. 2). Although considerably less diverse than the microflora of 
zonule C of the F aleispovites Assemblage of the Sydney Basin the 
Los Rastos assemblage can be compared with it. Forms occurring 
in both microfloras include Faleispovites spp, Cyeadopites spp, 
Osmundaeidites spp, and Clavatviletes hammenii Herbst.
Jain (1968) described an assemblage from the Cacheuta 
Formation which he regards as Mid Triassic. This age conforms 
closely to current vertebrate interpretations (Sill, 1969),
The microflora is dominated by Faleispovites spp. with prominent 
Cyeadopites spp. The pteridophytic component of this assemblage 
is extremely limited in terms of abundance and diversity. Over­
all, this assemblage can be compared with the microfloras from 
zonule C and zonule D of the Faleispovites Assemblage, Forms 
common to both microfloras include
Dietyophyllidites sp.
Osmundaeidites spp.
Polypodiispovites ipsviciensis (de Jersey) Playford &
De t tmann
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Aratrisporites  s p , ( =Tuberoulatosporites argentinus -
d i s t i n c t l y  cavate)
Faloisporites  spp.
Protohaploxypinus  sp , cf. P % jaoobii  (Jansonius) Hart
(see Jain PI, 3 fig. 51)
Vitreisporites  spp.
Cycadopites  spp.
and Ephedripites  s p . cf. E. steevesi  (Jansonius)
de J e r s e y  & Ha mi l t o n .
T h e r e  appe ar to be no e n de mi c forms in the C a c h e u t a  
F o r m a t i o n  a s s e m b l a g e ,  
b) The A n g a r a n  - U r a l i a n  region.
U p p e r  S c y t h i a n  to La te T r i a s s i c  m i c r o f l o r a s  have been 
r e p o r t e d  from n u m e r o u s  l o c a l i t i e s  in the re g i o n  of the Urals 
and n o r t h w e s t e r n  S i b e r i a  (Kara Murza, 1952, 1958, 1960; Ko py -
tova, 1963; M a l y a v k h i n a ,  1949, 1964; R o m a n o v s k a y a  in G o r s k y  1960
and T s c h a l y s c h e v  & V a r y u k h i n a  1960, 1962, 1966), Ap ar t from a
p e l e c y p o d  and a m m o n o i d  fauna r e c o v e r e d  from u n n a m e d  beds a s s i g n e d  
to the upper A n i s i a n  (Kara Murza, 1958, 1960) and a m a r i n e  p e l e ­
cy p o d  fauna a s s i g n e d  to C a r n i a n  (Kara M u r z a  1958, 1960) in the
K h a t a n g  Basin, fa u n a l  a s s o c i a t i o n s  of the M i d to Late T r i a s s i c  
m i c r o f l o r a s  are g e n e r a l l y  r e s t r i c t e d  to b r a n c h i o p o d s . This 
i n h i b i t s  the d e v e l o p m e n t  of a r e l i a b l e  c h r o n o l o g y  and as the 
s e c t i o n s  e x a m i n e d  are rath er s c a t t e r e d  one is r e s t r i c t e d  to 
b r o a d  g e n e r a l i s a t i o n s  c o n c e r n i n g  the m i c r o f l o r a l  sequence. D i re ct 
c o m p a r i s o n  of m i c r o f l o r a s  at sp ec ie s level is also d i f f i c u l t  
b e c a u s e  the m a j o r  t a x o n o m i c  stud ie s of Ka ra M u r z a  and the ea r l i e r
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work of Malyavkhina are illustrated by sketches only. Despite 
the variance of data from the different basins a number of trends 
can be recognised. In particular there is a diversification and 
increase in prominence of the nonstriate hisaccate pollen in 
Mid and Late Triassic microfloras, including species assigned to 
Podoc&rpusj  Pioeites, Cedrites and Pinus, Kara Murza (1958) 
indicates that 0smundaoidites also becomes more prominent in 
younger Triassic strata of the Khatang Basin, although this is 
not particularly evident in the microfloral sequences of the 
Pechora Basin, The pteridophytic component of the microflora 
is generally more diverse in younger Triassic strata, Corre­
spondingly there is a marked decrease of forms assigned to the 
AzonaZetes -  A zonosacad tes group in younger strata. This change 
would appear to correlate with the transition towards coal 
measure facies evident in the upper portion of both the Pechora 
Basin and the Khatang Basin Triassic sequences,
The Mid to Late Triassic microfloras of the Uralian-Angaran 
region have few features in common with the microfloras of the 
FaZoispovite s Assemblage Zone in the Sydney Basin. It is possible
I
that individual species of Cyoadopites. s FaZoispordtes t DupZexd-  
spordtes and Ephedrdpdtes may be conspecific but the overall 
composition of the respective microfloras are markedly different, 
c) The Euramerican region.
Despite the considerable microfloral data concerning 
European Mid to Late Triassic microfloras, descriptions of a 
single, restricted, probable Late Triassic microflora are avail­
able from North America (Daugherty, 1 94 1 , Scott, 1960), A
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comprehensive review of Triassic microfloras of Europe (from 
literature published prior to 1966) is contained in Schulz (1966). 
Schulz indicated that a substantial microfloral break occurs 
between the middle and upper Bunter. However, he was properly 
cautious in pointing out the incomplete nature of the available 
data. Detailed taxonomic studies of upper and lower Muschelkalk 
assemblages are presented by Klaus (1964), Maedler (1964) and 
Visscher (1966). The assemblages appear to be dominated by 
species of Triadispora Klaus 1964 and Volziaoeaesporites Klaus 
1964, although relatively diverse pteridophytic elements are 
reported from the northern portion of the Germanic Basin (Maedler, 
1964; Visscher, 1966; Schulz, 1966; Visscher & Commissaris, 1968 
being the major sources), Triadispora Klaus 1964 and Volzia- 
oeaesporites Klaus 1964 appear to be absent from the Faloisporites 
Assemblage, however, de Jersey (1968) insists that these genera 
are represented in the Clematis Sandstone of Queensland. Schulz 
suggested that the upper Bunter assemblages are essentially simi­
lar to those of the lower Muschelkalk. Visscher & Commissaris 
(1968) concurred with Schulz, although the distribution charts 
of Maedler (1964) indicate a contrary situation. Similarly, Klaus 
(1965, p. 547) inferred significant quantitative changes in the 
pollen spectrum over an equivalent section in central Europe,
The range charts of Schulz (1966) show that eighty eight species 
occur in the Muschelkalk of which thirty eight species extend 
into younger strata, while twenty six species are recognised in 
upper Bunter assemblages. Schulz suggested that uppermost Musch­
elkalk assemblages gradually assume a distinct Late Triassic
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aspect and related this to the transition of facies between the 
Muschelkalk and the overlying Keuper.
The composition of Late Triassic microfloras is well known 
from the studies of Leschik (1955), Nilsson (1958), Klaus (I960)* 
Schulz (1962), Reinhardt (1964), Maedler (1964; 1965), Clarke
(1965a) and others, The microfloras of the Late Triassic of 
western Europe are particularly diverse, Schulz (1966) reported 
the occurrence of two hundred and sixty two species. The major 
microfloral trend of Mid to Late Triassic assemblages is the 
increasing prominence and diversity of pteridophytic forms above 
the uppermost Muschelkalk, although as Schulz has previously 
observed this is possibly largely due to marked changes in facies,
There are few direct similarities between the Mid to Late 
Triassic microfloras of western Europe and the Falcispovites 
Assemblage of the Sydney Basin. Although Aratrispori-te s Leschik 
emend. Playford & Dettmann 1965 first appears in the upper Bunter 
(“upper Scythian), its maximum species diversification is not 
attained till Late Triassic (nine species). In the Sydney Basin 
maximum species diversity of Aratrisporite s is achieved in the 
Hawkesbury Sandstone (possibly Mid Triassic), Although colpate 
pollen of closely similar morphology to the Australian species 
of Faleisporites occur in the European Mid-Late Triassic assem­
blages, they are seldom prominent. It is also interesting to 
note that Duplexisporites problematieus (Couper) Playford & 
Dettmann is first reported from the upper Muschelkalk (Schulz 
Table 5c) while several species of Uvaesporites Doring emend, 
appear in basal Keuper assemblages. In the Sydney Basin D.
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problematicus and Uvaesporites verrucosus (de Jersey) comb, nov, 
appear in and are characteristic of zonule C of the Falcisporttes 
Assemblage Zone. Overall, the microfloras of the Fa'lc'tsporites 
Assemblage do not approach the diversity of the pteridophytic 
or the gymnosperm components of equivalent European microfloras.
3.2. AN ENVIRONMENTAL SYNTHESIS,
The increasing prominence of fluvial and fluviodeltaic 
sediments in the upper portion of the Illawarra Coal Measures 
and in the upper portion of the Newcastle Coal Measures suggests 
that the fronts of the delta systems which were associated with 
the deposition of these coal measure sediments had moved gradu­
ally towards the east. Available data indicates that the 
Glossopteris flora (which is represented by the Dulhuntyispora 
Assemblage) occupied both the fluvial and fluviodeltaic areas 
of sedimentation. However, it is not possible to determine the 
composition of the flora which existed in the vicinity of distal 
edges of the deltas and of the surrounding shorelines.
The junction of the Mid to Late Permian coal measure 
sequences with the overlying Narrabeen Group and its equivalents 
is marked by a significant change in the composition of the macro­
flora and the accompanying microflora,. This horizon coincides 
with a marked lithological break in the southern and western 
portions of the basin where the Bulli Seam and the Katoomba 
Seam are overlain by a distinctive laminite and mudstone sequence. 
The basal laminites contain a characteristic acritarch assem­
blage (p . 309), which is also encountered in equivalent strata
at Balmain and Lake Munmorah. The occurrence of species of
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Veryhaehium Deunff emend. Downie & Sarjeant 1963, species of 
Mierhystridium Deflandre emend. Downie & Sarjeant 1963 and 
species of Baltisphaeridium Eisenack emend, Downie & Sarjeant 
1963 suggests that these sediments were possibly deposited in 
shallow marine or brackish environments,
Traditional interpretations of sedimentation across the 
boundary of the coal measure sequences and the Narrabeen Group 
suggest that deposition of sediment was more or less continuous. 
McElroy (in Packham, 1969) inferred that there existed a sedimen­
tary transition between the coal measures and the overlying 
Narrabeen Group. However, recent 1ithostratigraphic data 
suggests that an erosional hiatus separates these units. In 
particular, a sequence of coal measure sediments of irregular 
thickness overlies the Walla rati Seam in the vicinity of Lake 
Munmorah (pp. 31-32), while a similar sequence above the Bulli
Seam has been intersected recently in drilling to the immediate 
south of Sydney (M.H,Bunny, pers. eomm.) Further, Diessel et 
al. (1967) record fluvial channel systems in the roof of the
Bulli Seam, apparently filled with Narrabeen Group sediment.
Biostratigraphic data tends to support the concept of a 
hiatus between the coal measures and the Narrabeen Group, Micro­
floral evidence (fig. 4; see also Grebe, in press) shows that the 
Glossopteris flora, as represented by the Dulhuntyispora Assem­
blage extended unchanged to the top of the Vales Point Coal 
Member, The dulhuntyispora Assemblage is abruptly replaced by
a fully developed Protohaploxypinus reticulatus Assemblage at 
this horizon. Twenty three species of spores and pollen not
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known to occur below the base of the Protohaploxypirnus reticulatus 
Assemblage Zone are immediately represented, several of these 
dominating the assemblage. This is a floral change of signifi­
cant proportions.
The most acceptable explanation of this precipitate floral 
change requires a depositional and or erosional hiatus between 
the coal measures and the Narrabeen Group, The duration of the 
hiatus would be sufficiently long to allow the establishment of 
individual plant species represented by the Protohaploxypinus 
retioulatus Assemblage and their eventual colonization of 
environments previously occupied by the GlossoptevPs flora. The 
presence of a small but persistent proportion of DulhuntyPspora 
Assemblage representatives in the basal Narrabeen Group micro­
floras suggests that the Glossopteris flora had not been totally 
replaced, but rather restricted to small, environmentally isolated 
communities. The occurrence of some of these older forms could 
also be attributed to redistribution of coal measure sediments,
Although the evidence is scarcely conclusive, the sequential 
pattern of microfloras in areas of the Gondwana region presently 
bordering the Indian Ocean displays an assemblage transitional 
between the Striat-ite s Microflora and associations directly 
equivalent to the Protohaploxypinus retioulatus Assemblage. This 
assemblage is reported from the lower Sakamena Group of Madagas­
car, the lower portion of the Chhidru Formation in Western 
Pakistan and the Panchet Series of India. It also occurs imme­
diately below the unconformity which separates the Liveringa 
Formation from the Blina Shale in the Canning Basin of Western
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Australia and has been recognised in an equiyalent subsurface 
section in the Boneparte Gulf, Western Australia, (see pp. 352-
356), The assemblage is characterised by dominant "Vittatina" 
afrioana Hart, Occurrences of this assemblage in Balmes 1 Punjab 
area are also characterised by prominent Guttulapollenites 
harmonious Goubin. Neither of these forms have been identified 
in the Sydney Basin. The postulated hiatus between the coal 
measures and the Narrabeen Group in the Sydney Basin would there­
fore be required to cover the projected range of these species 
and the initial development of the Protohaploxypinus retioulatus 
Assemblage. It seems unlikely that local provincialism played a 
part as these species are encountered both in Western Australia 
and Antarc tica,
Alternative explanations of the hypothesis of a hiatus 
require a dramatic environmental crisis if sedimentation is to 
be regarded as continuous. It seems extremely doubtful that 
replacing flora could have developed in upland regions while the 
Glossopteris flora still occupied the coastal plain. This would 
necessitate mixture of elements of the Protohaploxypinus reticu~ 
latus Assemblage with the dominant Dulhuntyispora Assemb1age 
in the coal measure sequence. However, this is not evident.
It is conceivable that the Protohaploxypinus retioulatus 
Assemblage parent flora developed contemporaneously in highly 
specialised shoreline environments in front of the low coastal 
delta plains on which the Glossopteris flora existed and contri­
buted to the deposition of the coal measures. Slight transgres­
sive movements would push this specialised flora back over the 
flat coastal plain, where the disruption of the ecology of the
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Glossopteris flora would facilitate the new colonisation. How­
ever, under these circumstances a higher proportion of Dulhunty- 
ispora Assemblage representatives than have been encountered 
in basal Narrabeen Group microfloras should be expected.
Apart from a few lingering remnants replacement of the 
Glossopteris flora was achieved in the lower portions of Proto­
haploxypinus retioulatus Assemblage Zone. This development co­
incides with a marked decline in the prominence of the pteri- 
dophytic suite which characterised the lower zonule of the 
Protohaploxypinus retioulatus Assemblage Zone. The decline of 
the lower zonule flora, which appears to have been a specialised 
coastal assemblage, is possibly related to several, short 
regressive phases of sedimentation which are seen in the sequence 
along the western margin of the basin. It would appear that the 
Faloisporites - 0smundaoidites floral association of the upper 
zonule of the Protohaploxypinus retioulatus Assemblage Zone had 
colonised the upper portion of the delta plain while the large 
striate gymnosperms together with the diverse pteridophytic suite 
including the characteristic lycopsids were predominant in the 
coastal area of the delta systems.
The change from the Protohaploxypinus retioulatus Assemblage 
to the Lunatisporites pelluoidus Assemblage is characterised by 
the sudden prominence of species of Lunatisporites, Rare indi­
vidual specimens of Lunatisporites encountered in the Protoha­
ploxypinus retioulatus Assemblage indicate the presence of 
Lunatisporites in the basin prior to their spectacular rise to 
prominence. Most of the species occurring in the Lunatisporites
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pelluoidus Assemblage, apart from the new Striatiti forms, also 
occurred in the lower zonule of the Protohaploxypinus retioulatus 
Assemblage Zone, The large striate gymnosperms are once again 
particularly prominent, From this it may be inferred that the 
respective environments of the floras represented by these 
microfloras were somewhat similar. However, the structure and 
geometry of the sediments associated with the Lunatispovites 
pelluoidus Assemblage indicate that it occupied a considerably 
broader range of environments, forcing the flora represented by 
a dominant Faloisporites component to be restricted to higher 
areas of the depositional regime.
The base of the Lunatispovites pelluoidus Assemblage Zone, 
more or less coincides with the initial phases of a regressive 
period of sedimentation. During this period were deposited the 
large fluvial and fluviodeltaic sands and silts of the Scarbo­
rough Sandstone, the Burra Moko Head Sandstone and the upper 
portion of the Munmorah Conglomerate. Towards the top of the 
Lunatispovites pelluoidus Assemblage Zone the prominence of 
Lunatispovites pelluoidus (Goubin) comb, nov,, Faloispovites 
and the larger gymnosperms gradually declined. There is a 
corresponding increase at about this horizon of finer sediments, 
including the red and green claystones and siltstones of the 
Stanwell Park Claystone and the Mount York Claystone, Although 
these lithologies are relatively common in the northeast corner of 
the basin below the Tuggerah Formation, there is a corresponding 
increase in the proportion of red claystone in this formation.
The occurrence of foraminifera and acritarchs in the Tuggerah 
Formation (pp. 38-39) support the contention that these red
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lithogies are associated with shallow marine and/or brackish 
environments of sedimentation.
The replacement of Lunatisporites pelluoidus Assemblage by 
the 2?. samo'Cldvichii Assemblage is a gradual process which 
reflects the general oscillatory retreat of delta fronts and a 
probable rise in salinity of the ground water over much of the 
coastal plain. The flora associated with the large striate 
gymnosperms and F alcisporites gradually retreated from this part 
of the coastal plain, and subsequently a number of the existing 
pteridophytes expanded into the vacated areas. The flora associ­
ated with the large striate gymnosperms appears to have been 
restricted to narrow areas fringing the edges of the essentially 
fluvial environments already occupied by the Dioroidium flora. 
Evidence of the contemporaneity of these three floras is illus­
trated by the sequence of assemblages associated with fluviatile 
incursions in the northeastern portion of the basin (fig, 13),
The Protohaploxypinus samoiloviohii Assemblage is dominated 
by cavate lycopsid microspores. However, the distribution of 
these forms suggests a degree of species localisation within the 
environments occupied by the Protohaploxypinus samoiloviohii 
Assemblage. In particular, Aratrisporites Leschik emend. Play- 
ford and Dettmann 1965 is most prominent in association with the 
"red beds" of the Patonga Claystone in the northeastern portion 
of the basin. On the other hand Densoisporites narrabeenensis 
sp. nov. dominates assemblages in the central and southwestern 
part of the basin, where it is associated with a predominantly
f1uviode1taic sequence. There is also a marked increase in the
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relative proportion of Faloisporites Leschik emend, Klaus 1963 
in assemblages to the south and west of the Patonga Claystone 
which directly reflects the mechanics of sediment supply in the 
respective environments. There is some evidence to suggest a 
strong marine influence on the nature of deposition of the central 
portion of the Bulgo Sandstone. Ward (unpublished address - 
G.S. Aust, Sedimentology Symposium, 1969) reported the absence 
of sequential geometry and sedimentary structures which charac­
terise the equivalent fluviodeltaic sediments to the north and 
west. Further, Lassak and Golding (1967) recorded the occurrence 
of several horizons of phosphatic nodules in this part of the 
section. One would expect a representation of transported 
microfloral elements in sediments to be more or less proportional 
to the relative energy of the sedimentary environment.
Several microfloras from the lower portion of the Wollar 
Sandstone have been assigned tentatively to the Protohaploxypi-nus 
samoiloviehii Assemblage (Fig. 9). However, Faleispovites 
Leschik emend, Klaus 1963 dominates the saccate component of the 
assemblage, while apart from relatively prominent Aratvisporites 
tenu'isp'inosus Playford, lycopsid microspores are fairly rare.
This assemblage obviously reflects a significantly different 
environment from that of the marshy coastal plain in which the 
typical Protohaploxypinus samoiloviehii flora existed. The 
samples from which this assemblage was obtained are located in 
a fluviatile sequence immediately adjacent to the contemporane­
ously active New England Fold Belt. They bear a close resem­
blance to higher microfloras in Evans’ palynological unit Tr 2b,
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and possibly warrant recognition as a distinct assemblage. It 
would appear that these particular assemblages reflect a narrow 
physiographic fringe separating the coastal marshes from the 
surrounding higher areas occupied by the D'icroidium flora in 
upper portions of the Protohaploxypinus samoiloV'iohii Assemblage 
Zone. They differ from assemblages which occupied similar but 
isolated environmental niches closer to the active deltas (sample 
727 fig. 13). These fringing floras appear to define the 
proximal environmental limits of Lunatispor'ites Leschik emend, 
Maedler 1964.
The nature of the replacement of the Protohaploxypinus 
samo'iZov'ieh'ii Assemblage by the Falcispor-ites Assemblage is 
variable. In general the floral change is related to a regres­
sive phase of sedimentation. In the northeastern portion of the 
Sydney Basin the change is particularly abrupt, coinciding with 
a marked change in lithology, To the south of the area of the 
Patonga Claystone the change is transitional in nature. The 
abruptness of the microfloral replacement in the northeastern 
portion of the basin is due to sudden progradation to the south­
east of the fluviodeltaic systems which Conolly (1969) named the 
Gosford deltas. The nature of the replacement also supports the 
theory that these two assemblages existed contemporaneously. The 
absence of extensive erosional relief on the top of Patonga 
Claystone in a number of localities where it crops out suggests 
that the adjustment in style of sedimentation was accomplished 
fairly rapidly. As a result of the ecological disruption asso­
ciated with the relocation of areas of the sedimentary regime the
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flora represented by the Protohaploxypinus samoiloviohii 
Assemblage was almost wiped out. However, several typical 
species appear to have survived in environmentally restricted 
areas within or marginal to regions of "red bed" deposition 
(Fig, 13 - sample 726), Following the decline of the Protoha­
ploxypinus samoiloviohii Assemblage the Dioroidium flora expanded 
distally across the delta plain, gradually colonising the total 
environment.
Unfortunately, the quality of the material and gaps in 
the sample sequence limit detailed analysis of the Falcisporites 
Assemblage. Microfloras assigned to zonule A are often associ­
ated with carbonaceous sediments which usually contain abundant, 
well preserved megaplant remains. In outcrops at Terrigal the 
microfloras are associated with thin bands of cuticle coal, 
suggestive of a backswamp environment, Similar lithologies also 
were encountered in Wollongong D.D.H, No, 28.
The introduction of twenty-seven species in zonule C is 
the most significant floral event in the Faloisporites Assemblage 
Zone in the Sydney Basin, The majority of these species are 
first recognised in the middle portion of the Hawkesbury Sand­
stone succession, although I suspect that they probably appeared 
in the lower portion of the Hawkesbury Sandstone, Additional 
sampling of this section is in progress. Should the species 
characterising zonule C extend to the base of the Hawkesbury 
Sandstone it would be reasonable to suggest that their sudden 
appearances inferred a hiatus between the Narrabeen Group and 
the Hawkesbury Sandstone, There are several instances of
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erosional relief on the top of the Gosford Subgroup in the 
coastal outcrop immediately north of Sydney (D, Branagan, pers, 
oomm.),Helby (in Packham, 1969) reported significant erosion 
of the Burralow Formation prior to deposition of the Hawkesbury 
Sandstone, while Galloway (1968) recorded erosion channels with 
relief up to 100 ft. in the top of the Narrabeen Group.
The microflora of zonule C of the Falcisporites Assemblage 
Zone persists, essentially unchanged, through the upper portion 
of the Hawkesbury Sandstone into the lower formations of the 
Wianamatta Group (Table 7), As discussed previously the main 
lithology of the Hawkesbury Sandstone is a well-sorted, quartz 
sandstone while the overlying Ashfield Shale is comprised pre­
dominantly of carbonaceous siltstone. The oscillatory relation­
ship of the sandstones and siltstones of Hawkesbury and Ashfield 
types, which characterises the transitional, aerially restricted 
Mittagong Formation indicates that the Hawkesbury Sandstone and 
the Ashfield Shale were at least partly contemporaneous, but 
also establishes their mutually marginal relationship. The 
proximity of the environment of the Ashfield Shale to the shore­
line is illustrated by the intermittent occurrence of species of 
Veryhaohium Deunff emend, Downie & Sarjeant 1963 together with 
species of Battisphaevidium Eisenack emend% Downie & Sarjeant 
1963 and Micrhystridium Deflandre emend. Downie & Sarjeant 1963. 
A luxuriant plant growth within this environment is indicated 
by the high carbonaceous content of the sediments and the 
intermittent development of thin coal seams suggesting that 
ground-water salinity was not excessive. The paucity of typical 
fluvial and fluviodeltaic sequences in positions lateral to the
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Ashfield Shale further suggests that the Ashfield Shale pro­
bably accumulated in a low coastal marsh area.
If the Ashfield Shale is accepted as a coastal marsh 
accumulation it is entirely reasonable to suggest that the upper 
portion of the Hawkesbury Sandstone with which it had a mutual 
margin may be a barrier bar - tidal delta - estuarine complex 
as suggested by Conolly (1969), This would indeed account for 
the similarity of the microfloras of the upper Hawkesbury Sand­
stone and the Mittagong Formation - Ashfield Shale of the 
Wianamatta Group, as the assemblages in the Hawkesbury Sandstone 
would be derived from the fringing coastal marshes, which inter­
mittently regressed across the surface of the Hawkesbury Sand­
stone.
The remainder of the Wianamatta Group appears to have been 
deposited under shallow marine or estuarine conditions with a 
number of brief fluviode1taic regressions. Apart from the pro­
minence of Cadargasporites s eneetus de Jersey & Hamilton in the 
lower Bringelly Shale the microflora of the Wianamatta Group is 
relatively consistent. The sudden dominance of Cadargasporites 
seneotus coincides with the onset of predominantly estuarine - 
tidal delta deposition which transgressed the coastal swamp 
environments of the Ashfield Shale. Microfloral data indicates 
that the advent of contemporaneous vulcanicity had little effect 
on the flora, Although the tidal delta - estuarine environment 
of deposition is postulated mainly on sedimentological grounds 
the abundance of Phyllotheca debris throughout the sequence 
suggests that this plant may have filled an analgous ecological
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niche to Phragmites oommuni.s9 a reed which presently stabilises 
the outer edges of river deltas and also parts of the shorelines 
of the brackish Gippsland Lakes (Bird, 1962), However, it is 
not possible to identify the spores of Phyllotheaa in dispersed 
assemblages,
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A P P E N D I X  1
SAMPLE DATA
Samp 1e 
N o .
Locality 
Ref erenee
Rock Unit Description Pres erva t ion 
o f
Microflora
43 Cobborah 
1 : 45000 
G.R.957.023
Ballimore
Beds
Shale, dark 
grey, some fine 
carbonaceous 
mat e r ia1 *
Poor
44 G .R.957.022 Ballimore
Beds
Clays tone, 
.grey *
Good
45 G .R .959.020 Ballimore
Beds
Shale , silty, 
grey *
Good
46 G .R .200.020 Ballimore
Beds
Siltstone, 
grey *
Poor
52 Mirrabooka 
D.D.H.No.l 
Tamworth 
1:250 000 
G.R.365.092 
134 ft.
Digby 
Format ion
Silstone, grey, 
abundant, plant 
r ema ins
Good
53 171 ft. Digby 
Format ion
Claystone, grey Fair
54 225 ft. Digby
Formation
Siltstone, light 
brown, cuticular 
remains
Good
55 288 f t . Digby 
Format ion
Claystone, shaly, 
grey with plant 
impres s ions
Barren
-44 7-
O
S amp 1e 
No .
Locality
Ref erence 
(1)
Rock Unit Desc ription Preservation 
o f
Microflora
69 Geoseismic 
SPE 414
Wo 11a r 
Sands tone
Shale, light 
grey
Poor
70 SPE 440 Wo 11a r 
Sand stone
Shale, light 
grey
Good
71 SPC 201 Wo11a r 
Sandstone
Claystone, light 
grey
Barren
72 SPH 707 Wollar
Sanstone
Claystone, light 
grey
Barren
74 SPH 704 Wollar 
Sands tone
Silts tone, 
yellow to grey
Barren
75 Our imbah 
Creek
D.D.H.No.4 
Sydney 
1:250 000 
G.R.4515 .
8795 
138 ft.
Tuggerah 
Format ion
Silts tone, dark 
grey
Good
76 434 ft. Munmo rah 
Conglome­
rate
Siltstone, green 
grey
Good
93 C amd en Annan Shale, med ium Poor-
G.R.691.836 Shale br own, p1an t 
debris on bedding 
planes *
Fair
94 Camden 
G.R.691.836
Annan
Shale
Shale, med ium 
brown, abundant
Good
plant debris on 
bedding planes *
(1) Report on a Reflection Seismograph Survey in P.E.L.
57 & 58, Coolah area, New South Wales, for L.H. Smart 
Exploration Co. Ltd., by Geoseismic (Australia) Limited.
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S a m p  1 e 
N o .
L o c a l i t y  
R e f  e r e n c e
R o c k  U n i t D e s c r i p t i o n P r é s e r v â t  i o n  
o f
M i c r o  f l o r a
95 C a m d e n  
G .R . 6 9 1 . 8 2 7
R a z  o r b a c k  
S a n d s  t o n e
S h a l e , s i l t y ,  
b r o w n  *
G o o d
96 C a m d e n P ic t o n S a n d s t o n e ,  l i g h t V e r y
G .R . 6 6 4 . 8 2 7 F o r m a  t i o n g r e e n  , f i n e  
g r a i n e d ,  w i t h  
g l a u c o n i t e  *
P o o r
97 C a m d e n P r u d h o e S h a l e , b r o w n , V e r y
G .R . 6 6 3 . 8 2 9 S h a l e s o m e  p l a n t  
d e b r i s  *
P o p r
98 C a m d e n  
G .R . 6 6 3 . 8 2 9
P r u d h o e
S h a l e
S i l t s t o n e ,  d a r k  
b r o w n ,  a b u n d a n t  
p l a n t  i m p r e s -  
s i o n s , s i l i c  i- 
f i e d  *
B a r r e n
99 C a m d e n
G . R . 6 6 3 . 8 2 7
P i c t o n  
F o r m a t i o n
S i l t s t o n e ,  d a r k  
g r e y  *
B a r r e n
1 0 0 G r o s e
S a n d s t o n e
N o t  r e c o r d e d  * B a r r e n
1 0 1 G r o s e
S a n d s t o n e
N o t  r e c o r d e d  * B a r r e n
1 0 2 G r o s e  
S a n d s  t o n e
N o t  r e c o r d e d  * B a r r e n
1 0 3 G r o s e
S a n d s t o n e
N o t  r e c o r d e d  * B a r r e n
1 0 4 C a l e y  
F o r m a t  i o n
N o t  r e c o r d e d  * B a r r e n
1 0 5 C a l e y  
F o r m a t  i o n
N o t  r e c o r d e d  * B a r r e n
1 0 6 C a l e y  
F o  r m a t  i o n
N o t  r e c o r d e d  * B a r r e n
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S amp 1e 
No .
Locality 
Ref erence
Rock Unit Description
107 Caley 
Fo rma t ion
Not Recorded *
324 Cox’s Gap 
Tunnel 
Kerrabee 
1 : 31680 
G.R.263.906
Wollar 
Sandstone 
6 in. above 
top seam
Silts tone, 
grey *
325 Cox’s Gap 
Tunnel 
Kerrabee 
1 : 31680 
G.R.263.906
Wollar 
Sands tone 
1 ft. above 
s earn
Siltstone, 
grey *
326 Cox's Gap 
Tunnel 
Kerrabee 
1 : 31680 
G.R.263.906
Wollar 
Sands tone 
60 f t . 
above seam
Siltstone, light 
brown, abundant 
p1an t debris *
327 Cox’s Gap 
Tunn e1 
Kerrabee 
1: 31680 
G.R.263.906
Wollar 
Sands tone 
2 ft. above 
s earn
Siltstone,light 
grey *
346 Cox's Gap 
Tunnel 
Kerrabee 
1: 31680 
G.R.263.906
Wollar 
Sands tone 
1 in. above 
s earn
Silts tone, 
grey *
347 Cox's Gap 
Tunnel 
Ke r r ab ee 
1 : 31680 
G.R.263.906
Wollar 
Sands tone 
2 in. above 
seam
Silts tone , 
grey *
Preservat ion 
of
Microflora
Barren
Good
Barren
Good
Good
Good
Fair-
Good
- 450 -
S a m p  1 e 
No .
L o c a l i t y
R e f e r e n c e
R o c k  U n i t D e s c r i p t  i o n P r e s e r v a t i o n  
o f
M i c r o f l o r a
348 C o x ’s G a p  
T u n n e l  
K e r  r ab  ee 
1 : 3 1 6 8 0  
G .R . 2 6 3 . 9 0 6
Wo l i a r  
S a n d  s t o n e  
3 in. a b o v e  
s e a m
S i l t s t o n e ,  
g r e y  *
G o o d
385 C o x ' s  G a p  
T u n n e l  
K e r r a b e e  
1 : 3 1 6 8 0  
G . R . 2 6 3 . 9 0 6
W o l l a r  
S a n d s  t o n e  
60 f t . 
a b o v e  s e a m
S i l t s t o n e ,  
g r e y - b r o w n  *
G o o d
391 C a m d e n  
G . R . 6 6 4 . 8 1 1
P ic t o n  
F o r m a t  i o n
S a n d s t o n e ,  l i t h -  
ic , f i n e  g r a i n e d ,  
g r e e n  to g r e y
F a i r
392 S i n g l e t o n  
1 : 2 5 0  0 0 0  
G . R . 3 0 1 . 0 1 8
W o l l a r
S a n d s t o n e
S i l t s  t o n e , d a r k  
g r e y  *
B a r r e n
393 S i n g l e t o n  
1 : 2 5 0  0 0 0  
G . R . 3 0 1 . 0 1 8
W o l l a r  
S a n d s  t o n e
S i l t s  t o n e , d a r k  
g r e y  *
B a r  r en
394 S i n g l e t o n  
1 : 2 5 0  0 0 0  
G . R . 3 0 1 . 0 1 8
W o l l a r  
S a n d s  t o n e
S i l t s t o n e ,  m i c a ­
c e o u s ,  g r e y  
b l u e  *
G o o d
395 S i n g l e t o n  
1 : 2 5 0  0 0 0  
G . R . 3 0 1  .018
W o l l a r  
S a n d s  t o n e
S i l t s t o n e ,  d a r k  
g r e y  *
G o o d
4 2 0 G i l g a n d r a  
1 : 2 5 0  0 0 0  
G . R . 2 3 8 . 0 6 9
1 2 8  ft. 
b e l o w  b a s e  
of P i l l i g a  
S a n d s t o n e
S i l t s t o n e ,  f i n e  
g r a i n e d ,  g r e y , 
a b u n d a n t  f i n e  
p l a n t  d e b r i s  *
G o o d
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Samp 1e 
No .
Locality 
Ref erenee
Rock Unit Description Preservation 
o f
Microflora
421 Gilgandra 
1:250 000 
G.R.238, Q6 9-
151 ft, 
below base 
of Pilliga 
Sands tone
Silt stone, dark 
grey, with thin 
shale lamina-? 
t ions, s ome 
plant remains *
Good
422 Gilgandra 
1:250 000 
G .R.238.069
190 ft. 
below 
Pilliga 
Sands tone
Claystone, silty, 
light grey, some 
laminations of 
fine sandstone *
Barren
426 Gilgandra 
1:250 000 
G.R.238.069
86 ft. 
b e low 
Pilliga 
Sands tone
Siltstone, medium 
brown, iron 
stained, s ome 
fine plant de­
bris *
Good
429 Liverpool 
G .R .874.210
Bringelly 
Shale
Siltstone, dark 
b r own
Fair
430 Quir indi 
D .D .H .N o .1 
Tamworth 
1: 250 000 
G .R.339.093 
926 ft.
Wo 11ar 
Sands tone
Shale, grey, 
plant debris on 
bedding planes
Fair
431 980 ft. Wollar 
Sands tone
Shale, grey, 
plant debris on 
bedding planes
Fair
432 1,124 ft. Wollar 
Sands tone
Shale, grey, 
plant debris on 
bedding planes
Fair
433 1,166 ft . Wo liar 
Sandstone
Shale, grey, 
plant debris on
Fair
bedding planes
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Samp 1e 
N o .
Locality 
Ref er enc e
Rock Unit Description Préservât ion 
o f
Microflora
436 D .M . C amden 
D .D .H .N o .61 
Camden 
G .R.908.775 
1,720 ft .
(Brunker , 
in press)
Coal cliff 
Sands tone
Siltston, grey, 
with fine sandy 
layers
Very poor
437 1,699 ft . Wombarra 
Shale
Siltstone, dark 
grey with fine­
ly interbedded 
Sandstone, abun­
dant plant 
remains, small 
pelecypods and 
abundant C y z i c u s
Barren
438 1,693 ft . Wombarra 
Shale
Siltstone, grey, 
plant debris on 
bedding planes, 
abundant C y z i c u s
Poor-Fair
439 1,642 ft . Womb a r ra 
Shale
Shale, dark grey, 
plant remains on 
bedding planes
Fair
440 1,625 ft . Wombarra 
Shale
Siltstone, dark 
brown, plant 
debris through­
out
Poor
441 1,57 5 ft . Wombarra 
Shale
Claystone, light 
grey
Poor
442 1,552 ft . Scarbor­
ough Sand­
stone
Siltstone, dark 
grey, firmly 
divided plant 
debris through-
Poor
out
S a m p l e L o c a l i t y
- 4 5 3 -  
R o c k  U n i t D e s  c r i p  t i o n P r e s e r v a t i o n
N o  . 
4 4 3
R e f e r e n c e  
1 , 5 3 4  ft. S c a r b o r - S i l t  s t o n e , d a r k
o f
M i c r o f l o r a
P o o r
4 4 4 1 , 5 0 3 f t .
o u g h  S a n d ­
s t o n e
S c a r b o r -
g r e y , p l a n t  d e ­
b r i s  t h r o u g h o u t
S i l t s t o n e ,  l i g h t F a i r
4 4 5 1 , 4 4 0 f t .
o u g h  S a n d ­
s t o n e
S c a r b o r -
g r e y ,  F e  s t a i n e d  
S i l t s t o n e , g r e y F a i r
4 4 6 1 , 4 1 6 f t .
o u g h  S a n d ­
s t o n e
S c a r b o r -
g r e e n  i n t e r b e d -  
d e d  w i t h  g r e y  
c l a y s  t o n e
S h a l e  , s i l t y , P o o r
4 4 7 1 , 3 9 5 f t .
o u g h  S a n d -  
s t o n e
S c a r b o r -
d a r k  g r e y ,  
a b u n d a n t  p l a n t  
r e m a i n s  o n  
b e d d i n g  p l a n e s
S i l t s t o n e ,  g r e y , P o o r
4 4 8 1 , 3 4 0 f t .
o u g h  S a n d ­
s t o n e
S t a n w e 1 1
f i r m l y  i n t e r -  
b e d d e d  w i t h  g r e y  
c l a y s  t o n e
S i l t s t o n e ,  g r e e n V e r y  p o o r
4 4 9 1 , 2 6 7 f t .
P a r k  C l a y -  
s t o n e
B u  1 go S i l t s t o n e ,  g r e y - P o o r
4 5 0 1 , 2 5 5 f t .
S a n d s t o n e
B u l g o
g r e e n ,  s o m e  p l a n t  
d e b r i s
S a n d s t o n e ,  f i n e F a i r
S a n d s  t o n e g r a i n e d  , l i g h t  
g r e y ,  f i n e l y  d i v ­
i d e d  p l a n t  m a t e r ­
i a l  t h r o u g h o u t
- 4 5 4 -
S a m p l e  
N o  .
L o c a l i t y
R e f e r e n c e
R o c k  U n i t D e s c r i p t i o n P r e s e r v a t i o n  
o f
M i c r o f l o r a
4 5 1 1 , 2 2 8 f t . B u l g o  
S a n d  s t o n e
S a n d s t o n e ,  f i n e  
g r a i n e d ,  l i g h t  
g r e y ,  F e  s t a i n i n g  
a l o n g  b e d d i n g  
p l a n e s
P o o r
4 5 2 1 , 2 1 0 f t . B u l g o
S a n d s t o n e
C l a y s t o n e ,  s i l t y ,  
l i g h t  g r e y
F a i r
4 5 3 1 , 1 8 3 f t . B u l g o
S a n d s t o n e
C l a y s t o n e ,  s i l t y ,  
l i g h t  g r e y
F a i r
4 5 4 1 . 1 4 5 f t . B u l g o  
S a n d s  t o n e
C l a y s t o n e ,  g r e y ,  
s o m e  c u t i c u l a r  
m a t e r i a l  i n  
b e d d i n g  p l a n e s
F a i r
4 5 5 1 , 1 0 6 f t . B u l g o  
S a n d s  t o n e
S i l t s t o n e ,  l i g h t  
g r e y ,  s o m e  p l a n t  
d e b r i s  t h r o u g h o u t
F a i r
4 5 6 1 , 0 6 0 f t . B u l g o
S a n d s t o n e
C l a y s t o n e ,  s i l t y ,  
g r e y , s o m e  c a r ­
b o n a c e o u s  p a r t ­
i n g s
F a i r
4 5 7 1 , 0 4 5 f t . B u l g o  
S a n d s  t o n e
C l a y s t o n e ,  s i l t y ,  
l i g h t  g r e y
F a i r
4 5 8 1 , 0 2 6 f t . B u l g o  
S a n d s  t o n e
C l a y s t o n e ,  s i l t y ,  
l i g h t  g r e y
F a i r
4 5 9 9 9 9 f t . B u l g o  
S a n d s  t o n e
S i l t s t o n e ,  l i g h t  
g r e y  w i t h  r e d  
f l e e k s
F a i r
4 6 0 9 8 6 f t . B u l g o
S a n d s t o n e
S i l t s t o n e ,  l i g h t  
g r e y
F a i r
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S a m p  1 e 
N o  .
L o c a l i t y  
R e f  e r e n c  e
R o c k  U n i t D e s c r i p t i o n P r é s e r v â t  io 
o f
M i c r o f l o r a
4 6 1 9 5 1 f t . B u l g o  
S a n d s  t o n e
C l a y s t o n e ,  l i g h t  
g r e y  i n t e r b e d d e d  
w i t h  d a r k  g r e y  
s i l t s t o n e
P o o r
4 6 2 9 3 3 ft . B u l g o  
S a n d  s t o n e
S i l t s  t o n e , d a r k  
g r e y ,  a b u n d a n t  
Cyzieus t h r o u g h ­
o u t
P o o r - F a i r
4 6 3 9 0 8 ft . B u l g o
S a n d s t o n e
S i l t s t o n e ,  g r e y  
to b r o w n
P o o r - F a i r
4 6 4 8 8 7 ft . B u l g o
S a n d s t o n e
C l a y s t o n e ,  s i l t y ,  
d a r k  g r e y ,  p l a n t  
d e b r i s  t h r o u g h o u t
P o o r - F a i r
4 6 5 8 7 7 ft . B u l g o
S a n d s t o n e
S i l t s t o n e ,  g r e y P o o r - F a i r
4 6 6 8 4 4 ft . B u l g o
S a n d s t o n e
S i l t s t o n e ,  g r e y ,  
F e  s t a i n i n g  o n  
b e d d i n g  p l a n e
F a i r
4 6 7 8 0 9 ft . B u l g o  
S a n d  s t o n e
S i l t s t o n e ,  d a r k  
g r e y ,  a b u n d a n t  
p l a n t  d e b r i s  
t h r o u g h o u t
F a i r
4 6 8 7 9 2 ft . B u l g o
S a n d s t o n e
C l a y s t o n e ,  s i l t y ,  
g r e y . P l a n t  i m ­
p r e s s i o n  w i t h  F e  
s t a i n i n g
F a i r
4 6 9 6 9 5 ft . B u l g o
S a n d s t o n e
S i l t s t o n e ,  d a r k  
g r e y
P o o r
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S a m p  1 e 
N o  .
L o c a l i t y
R e f e r e n c e
R o c k  U n i t D e s c r i p t i o n P r e s e r v a t i o n  
o f
M i c r o f l o r a
4 7 0 6 4 9 f t . B a l d  H i l l  
C l a y s t o n e
S i l t s  t o n e , d a r k  
g r e y  i n t e r b e d d e d  
w i t h  f i n e  s a n d ­
s t o n e
F a i r
4 7 1 6 0 3 f t . B a l d  H i l l  
C l a y s  t o n e
S i l t s t o n e ,  d a r k  
g r e y
P o o r
4 7 2 5 7 0 f t . N e w p o r t
F o r m a t i o n
S i l t s t o n e , g r e y P o o r
4 7 3 5 4 8 f t . N e w p o r t
F o r m a t i o n
S i l t s t o n e , d a r k  
g r e y , c a r b o n a ­
c e o u s  i n t e r b e d ­
d e d  w i t h  f i n e  
s a n d s  t o n e
P o o r
4 7 4 5 2 2 f t . N  e w p  o r t 
F o  r m a  t i o n
S i l t s t o n e ,  d a r k  
g r e y  , c a r b o n a ­
c e o u s  i n t e r b e d ­
d e d  w i t h  f i n e  
s a n d s t o n e
P o o r
4 7 5 7 6 8 f t . B u i  g o  
S a n d s  t o n e
S i l t s  t o n e , d a r k  
g r e y
F a i r
4 7 6 7 5 0 f t . B u l g o  
S a n d s  t o n e
S i l t s t o n e ,  l i g h t  
g r e y
F a i r
4 7 7 6 7 7 f t . B u l g o
S a n d s t o n e
S i l t s t o n e , d a r k  
g r e y
B a r r e n
4 7 8 5 8 2 f t . B u l g o  
S a n d s  t o n e
S i l t s t o n e ,  d a r k  
g r e y ,  i n t e r b e d d e d  
w i t h  f i n e  s a n d ­
s t o n e ,  p l a n t  d e b ­
r i s  a b u n d a n t  o n  
b e d d i n g  p l a n e s
F a i r
- 457-
S amp 1e 
No.
Locality
Reference
Rock Unit Description Preservation 
o f
Microflora
479 505 ft. N ewp o r t 
Formation
Siltstone, black 
carbonaceous
Fair
480 M.W.S.&D .B . 
Shaf t N o .6 
Aus t .Museum 
No. 7431
Mittagong 
Forma t ion
Siltstone, dark 
grey *
Poor
481 Australian 
Museum 
No. 7438
Ashf ield 
Shale
Muds tone, dark 
brown, sideri- 
t ic *
Very poor
482 Ashf ield 
Brickworks 
Aus tralian 
Museum 
No. 7434
Ashf ield 
Shale
Shale, black with 
sideritic concre­
tions *
Poor
483 Aus tralian 
Museum 
No. 7460
?Minch inbury 
Sands tone
Sandstone, lithic, 
red to brown, 
coaly partings *
Poor
484 Aus t ralian 
Museum 
No. 7489 
Camden 
G.R.780.924
Bringelly 
Shale
Sandstone, lithic, 
f ine grained, 
f inely divided 
plant debris 
throughout *
Poor-Fair
485 Aus t ra1ian 
Museum 
No. 7489 
C amd en 
G.R.780.924
Bringelly 
Shale
Sandstone, lithic, 
fine grained, 
f inely divided 
plant debris 
throughout *
Poor
486 Australian 
Mus eum 
No. 7520
Bringelly 
Shale
Shale, Sideritic, 
red brown, plant 
debris on bedding
Very Poor
planes
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S a m p  1 e 
N o  .
L o c a l i t y  
R e f  e r e n c e
R o c k  U n i t D e s c r i p t i o n P r e s  e r v a t i o n  
o f
M i c r o f l o r a
4 8 7 A u s  t r a l i a n  
M u s  e u m  
N o . 7 4 9 2  
S y d n e y  
G . R . 0 3 0 . 1 2 3
P o t t ' s  H i l l  
S a n d s  t o n e
S a n d s  t o n e , f i n e  
g r a i n e d , l i t h i c , 
l i g h t  g r e y ,  p l a n t  
r e m a i n s  t h r o u g h ­
o u t
V e r y  P o o r
4 8 8 A u s  t r a l i a n  
M u  s e u m  
N o .  7 5 2 0  
C a m d e n  
G . R . 6 9 1 . 8 2 5
R a z o r b a c k
S a n d s t o n e
S a n d s t o n e ,  f i n e  
g r a i n e d ,  l i t h i c ,  
c o n t a i n i n g  b l e b s  
o f  g r e y  s h a l e  *
F a i r
4 8 9 A u s t r a l i a n  
M u s  e u m  
N o . 7 5 1 8  
C a m d  e n  
1 m i l e  
G . R . 6 6 4 . 8 1 1
P ic t o n  
F o r m a t  i o n
S a n d s t o n e ,  l i t h i c ,  
f i n e  g r a i n e d ,  
g r e e n  to g r e y  *
P o o r
4 9 0 A u s  t r a l i a n  
M u  s e u m  
N o .  7 5 1 2
P ic t o n  
F o r m a t  i o n  
t o p  M e m b e r
S a n d s t o n e ,  l i t h i c ,  
f i n e  g r a i n e d ,  w i t h  
b l e b s  o f  g r e y  
s h a l e  c o n t a i n i n g  
p l a n t  r e m a i n s  *
G o o d
5 0 1 G e o s e i s m i c  
S P E  4 1 2
W o l l a r
S a n d s t o n e
S i l t s t o n e ,  l i g h t  
g r e y ,  m i c a c e o u s
F a i r
5 0 2 S P E  4 1 6 W o l l a r
S a n d s t o n e
S i l t s t o n e ,  l i g h t  
g r e y ,  m i c a c e o u s
F a i r
5 0 4 S P A  13 W o l l a r
S a n d s t o n e
S i l t s t o n e ,  m i d  
b r o w n
F a i r
5 0 5 S . U . D . G .
N o .  1 0 4 6
L i v e r p o o l
S u b
G r o u p
S i l t s t o n e ,  b r o w n ,  
w i t h  Taxites  i m ­
p r e s s  i o n s  *
B a r r e n
- 4 5 9 -
S amp 1e 
No.
Locality 
Ref er enc e
Rock Unit Description Preservation 
o f
Microflora
506 Tambourine
Bay
Hawkesbury
Sandstone
Siltstone, Mi­
caceous, carbon­
aceous , dark 
blue *
Poor
508 Turrimetta 
Head land
N ewp o r t 
Forma t ion
Siltstone, dark 
grey, containing
Cy lostrobus on 
bedding planes *
Fair
509 Brookvale
Quarry
Hawkesbury
Sandstone
Siltstone, blue, 
plant debris 
throughout *
Good
510 Brookvale
Quarry
Hawkesbury 
Sands tone
Siltstone, blue, 
plant debris 
throughout *
Good
511 Cox’s Gap 
Tunnel
30 ft. above 
top seam
Wollar 
Sands tone
Siltstone, mid 
brown, with plant 
fragments *
Good
515 Our imbah 
Creek
D.D.H.No.4
864 ft.
Wollar 
Sands tone
Siltstone, mid 
b r own
521 D .M .Wollon­
gong
D . D .H.No.28 
184 ft.
Wollongong 
G .R.707.653 
(Wood et a l . 
1963 )
Hawkesbury 
Sands tone
Shale, mid grey, 
interbedded with 
fine sandstone
Poor
522 242 ft. Hawkesbury
Sandstone
Siltstone, grey, 
plant debris
Fair
throughout
- 460 -
S a m p  1 e 
N o  .
L o c a l i t y
R e f e r e n c e
R o c k  U n i t D e s c r i p t i o n P r e s e r v a t i o n  
o f
M i c r o f l o r a
5 2 3 2 8 1 f t . H a w k e s b u r y  
S a n d s  t o n e
S i l t s  t o n e , d a r k  
g r e y ,  m i c a c e o u s
P o o r - F a i r
5 2 4 3 3 4 f t . H a w k e s b u r y
S a n d s t o n e
S h a l e ,  d a r k  g r e y ,  
m i c a c e o u s
F a i r
5 2 5 4 0 0 f t . H a w k e s b u r y  
S a n d s  t o n e
S h a l e ,  g r e y ,  m i ­
c a c e o u s  , p l a n t  
d e b r i s  t h r o u g h o u t
F a i r
5 2 6 4 3 0 f t . H a w k e s b u r y  
S a n d s  t o n e
S i l t s t o n e ,  l i g h t  
g r e y
B a r r e n
5 2 7 5 0 8 f t . H a w k e s b u r y  
S a n d s  t o n e
S h a l e , g r e y , 
c a r b o n a c e o u s  
s i l t y  l a y e r s  
t h r o u g h o u t
V e r y  p o o r
5 2 8 5 7 0 f t . H a w k e s b u r y  
S a n d  s t o n e
S i l t s t o n e ,  d a r k  
g r e y ,  i n t e r b e d d e d  
w i t h  f i n e  w h i t e  
s a n d  s t o n e
P o o r
5 29 6 25 f t . B u r r a l o w  
F o r m a t  i o n
S i l t s t o n e ,  g r e y ,  
p l a n t  d e b r i s  
t h r o u g h o u t
P o o r
5 3 0 6 9 8 ft. B u r r a l o w  
F o r m a  t i o n
S i l t s t o n e ,  b l a c k ,  
c a r b o n a c e o u s , 
p l a n t  r e m a i n s  
t h r o u g h o u t
G o o d
5 3 1 74 2 f t . G r o s e  
S a n d s  t o n e
C l a y s t o n e ,  m i d  
g r e y ,  i n t e r b e d d e d  
w i t h  f i n e  g r e y  
s a n d s  t o n e
P o o r
5 3 2 77 6 f t . G r o s e  
S a n d s  t o n e
S h a l e ,  g r e y ,  s o m e  
p l a n t  d e b r i s  on 
b e d d i n g  p l a n e s
P o o r
—  461  —
Samp 1e 
No .
Locality
Reference
Rock Unit Description Preservation 
o f
Microflora
533 801 f t . Grose 
Sands tone
Shale, grey, 
plant debris 
throughout
Poor
534 849 f t . Grose 
Sands tone
Silts tone, dark 
grey, interbedded 
with light grey 
shale
Poor
535 867 f t . Grose 
Sands tone
Silts tone, grey, 
micaceous
Poor
536 957 f t . Grose 
S and s tone
Shale, grey Poor
537 1,022 f t . Grose
Sandstone
Silts tone, dark 
grey, plant 
debris through­
out
Poor-Fair
538 1,067 f t . Grose 
S and s tone
Silts tone , grey , 
interbedded with 
light grey shale
Poor-Fair
539 1,070 f t . Grose 
Sands tone
Siltstone, grey, 
interbedded with 
light grey shale
Fair
540 1,160 f t . Grose
Sandstone
Shale, dark grey, 
silty, plant 
fragments on bed­
ding planes
Poor
541 1,198 f t . Grose 
Sands tone
Siltstone, grey, 
interbedded with 
fine white sand-
Fair
s tone
- 462 -
S a m p 1 e 
N o  .
L o c a l i t y
R e f e r e n c e
R o c k  U n i t
5 4 2 1 , 2 1 3 f t . G r o s e  
S a n d s  t o n e
5 4 3 1 , 3 0 0 f t . G r o s e  
S a n d s  t o n e
5 4 4 1 , 3 8 5 f t . C a l e y
F o r m a t i o n
5 4 5 8 8 8  ft. G r o s e  
S a n d s  t o n e
5 4 6 37 ft. H a w k e s b u r y  
S a n d s  t o n e
547 O u r i m b a h P a t o n g a
C r e e k
D . D . H . N o . 5  
S y d n e y  
1 : 2 5 0  0 0 0  
G . R . 4 3 9 . 8 8 1  
1 6 3  ft.
C l a y s  t o n e
5 4 8 1 9 2  ft. P a t o n g a  
C l a y s  t o n e
5 49 21 7  ft. P a t o n g a  
C l a y s  t o n e
D e s c r i p t  i o n P r e s  e r v a  t i o n  
o f
M i c r o f  l o r a
S i l t s  t o n e , g r e y  , 
i n t e r b e d d e d  w i t h  
f i n e  w h i t e  s a n d ­
s t o n e
P o o r
S h a l e ,  d a r k  g r e y ,  
f i n e  p l a n t  d e b r i s  
o n b e d d i n g  p l a n e s
P o o r
S i l t s t o n e ,  g r e y ,  
i n t e r b e d d e d  w i t h  
f i n e  s a n d s t o n e  
c a r b o n a c e o u s  
p a r t i n g s  t h r o u g h ­
o u t
B a r r e n
S i l t s t o n e ,  l i g h t  
g r e y ,  m i c a c e o u s
B a r r e n
S h a l e ,  m i d - g r e y ,  
m i c a c e o u s
P o o r - F a i r
S i l t s t o n e ,  g r e e n ,  
p l a n t  s t e m  i m ­
p r e s s  i o n s  o n  
p a r t i n g s
F a i r
S i l t s t o n e ,  g r e e n -  
g r e y
F a i r
S i l t s t o n e ,  g r e e n -  
g r e y
F a i r
- 4 6 3 -
Samp 1e 
No,
Locality 
Ref e r enc e
Rock Unit Description Préservât ion 
o f
Mic ro flo ra
350 232 f t . Patonga 
Clays tone
Sandstone, silty, 
grey, fine plant 
debris on bedding 
planes
Fa ir
551 245 f t . Patonga 
Clays tone
Sandstone, silty, 
grey, f ine plant 
debris on bedding 
planes
Fa ir
552 270 f t . P atonga 
Clays tone
Sandstone, silty, 
grey fine plant 
debris on bedding 
planes
Fair
553 307 f t . Patonga 
Claystone
Siltstone, green- 
grey , plant re­
mains cover bed­
ding planes
Fair
554 322 ft . Pat onga 
Clays tone
Siltstone, green- 
grey , plant re­
mains cover bed­
ding planes
Fair
555 380 ft . Patonga 
Clays tone
Siltstone, green- 
grey
Fair
556 428 ft . Patonga 
Clays tone
Sandstone, silty, 
green-grey, abun­
dant plant debris 
throughout
Go o d
557 439 f t . Pa tonga 
Claystone
Siltstone, clayey, 
green, abundant
Go o d
plant debris 
throughout
- 4 6 4 -
S a m p  1 e 
N o  .
L o c a l i t y  
R e f  e r  e n c  e
R o c k  U n i t D e s c r i p t  i o n P r e s e r v a t i o n  
o f
H i c r o f 1 o r a
5 5 8 4 4 5 f t  . P a t o n g a  
C l a y s  t o n e
S i l t s t o n e ,  g r e e n F a i r
5 5 9 5 6 4 f t  . T u g g e r a h  
F o r m a  t i o n
S i l t s t o n e ,  g r e e n F a i r
5 6 0 6 0 3 f t  . T u g g e r a h  
F o r m a  t i o n
S a n d s t o n e ,  f i n e  
g r a i n e d  g r e e n
5 6 1 6 2 0 f t . T u g g e r a h  
F o r m a t  i o n
S i l t s t o n e ,  g r e e n -  
g r e y ,  a b u n d a n t  
p l a n t  r e m a i n s  
t h r o u g h o u t
P o o r
5 6 2 6 3 8 f t  . T u g g e r a h  
F o r m a t  i o n
C l a y s t o n e ,  d a r k  
g r e y  w i t h  l i g h t  
g r e y  c l a y  p e l l e t s ,  
a b u n d a n t  c a r b o n ­
a c e o u s  p a r t i n g s
P o o r
5 6 3 6 8 0 f t  . T u g g e r a h  
F o r m a t  i o n
S i l t s t o n e ,  g r e e n -  
g r e y ,  i n t e r b e d d e d  
w i t h  f i n e  g r a i n e d  
g r e y  s a n d s t o n e .  
P l a n t  r e m a i n s  o n  
b e d d i n g  p l a n e s
F a i r
5 6 4 7 0 7 f t  . T u g g e r a h  
F o r m a  t i o n
S i l t s t o n e ,  g r e e n F a i r - P o o r
5 6 5 7 5 7 f t . T u g g e r a h  
F o r m a t  i o n
S i l t s t o n e ,  g r e y -  
g r e e n ,  a b u n d a n t  
p l a n t  d e b r i s  
t h r o u g h o u t
F a i r
5 6 6 8 2 8 f t  . T u g g e r a h  
F o r m a t  i o n
S i l t s t o n e ,  g r e e n F a i r - G o o d
- 4 6 5 -
S a m p i e  
N o .
L o c a l i t y  
R e f  e r e n e e
R o c k  U n i t D e s c r i p t i o n P r e s  e r v a t  i o n  
o f
M i c r o  f l o r a
5 6 7 8 2 8 f t . T u g g e r a h  
F o r m a t  i o n
S i l t s t o n e ,  g r e y ,
Dicvoidium 
odontopteroides 
o n  b e d d i n g  p l a n e s
G o o d
5 6 8 8 3 8 ft . T u g g e r a h  
F o r m a t  i o n
S i l t s t o n e ,  g r e e n ,
?Hoegia papillata 
o n  b e d d i n g  p l a n e s
G o o d
5 6 9 8 8 4 ft . T u g g e r a h  
F o r m a t  i o n
S a n d s  t o n e , f i n e  
g r a i n e d , g r e e n
F a i r
5 7 0 9 1 5 f t . T u g g e r a h  
F o r m a t  i o n
S h a l e ,  g r e y ,  i n t e r  
b e d d e d  w i t h  g r e y -  
g r e e n  s i l t s t o n e .  
P l a n t  d e b r i s  o n  
b e d d i n g  p l a n e s
G o o d
5 7 1 9 5 3 f t . T u g g e r a h  
F o r m a t  i o n
C l a y s  t o n e , g r e y B a r r e n
5 7 2 9 4 0 ft . M u n m o r a h  
C o n g l o m e ­
r a t e
S i l t s t o n e ,  g r e y -  
g r e e n  , i n t e r -  
b e d d e d  w i t h  f i n e ,  
g r e y  s a n d s t o n e
B a r r e n
5 7 3 9 8 2 f t . M u n m o  r a h  
C o n g l o m e ­
r a t e
C l a y s t o n e ,  s i l t y ,  
g r e y - g r e e n
B a r r e n
5 7 4 1 , 0 0 5 ft . M u n m o  r a h  
C o n g l o m e ­
r a t e
C l a y s t o n e ,  s i l t y ,  
g r e y - g r e e n
V e r y  p o o r
5 7 5 1 , 0 3 4 ft . M u n m o r a h  
C o n g l o m e ­
r a t e
C l a y s t o n e ,  s i l t y ,  
g r e y - g r e e n
B a r r e n
- 4 6 6 -
S a m p  1 e 
N o  .
L o c a l i t y  
R e f  e r e n e e
R o c k  U n i t D e s c r i p t i o n P r é s e r v â t  i o n  
o f
M i c r o  f l o  r a
5 7 6 1 , 0 5 8 f t  . M u n m o  r a h  
C o n g l o m e ­
r a t e
S i l t s t o n e  , 
g r e e n
g r e y - P o o r ^ - F a i r
5 7 7 1 , 0 7 4 f t  . M u n m o r a h
C o n g l o m e ­
r a t e
S a n d s  t o n e , 
t o  m e d i u m  
g r e y - g r e e n
f i n e
g r a i n e d
V e r y  p o o r
y
5 7 8 1 , 1 1 1 f t  . M u n m o r a h
C o n g l o m e ­
r a t e
C l a y s  t o n e , 
g r e y
l i g h t V e r y  p o o r
5 7 9 1 , 1 9 6 f t . M u n m o r a h
C o n g l o m e ­
r a t e
S i l t s t o n e ,
g r e y
g r e e n - B a  r r e n
5 8 0 1 , 2 4 9 f t  . M u n m o r a h
C o n g l o m e ­
r a t e
S i l t s t o n e ,
g r e y
g r e e n - B a  r r e n
5 8 1 1 , 2 7 7 f t  . M u n m o r a h
C o n g l o m e ­
r a t e
C l a y  s t o n e ,  
g r e y - g r e e n
s i l t y  , F a  i r
5 8 2 1 , 3 2 7 f t . M u n m o r a h
C o n g l o m e ­
r a t e
S i l t s t o n e ,  g r e y -  
g r e e n  i n t e r b e d d e d  
w i t h  f i n e , g r e y  
s a n d s t o n e
V e r y  p o o r
5 8 3 1 , 3 4 6 f t . M u n m o  r a h  
C o n g l o m e ­
r a t e
S a n d s t o n e ,  f i n e  
t o  m e d i u m  g r a i n e d  
l i g h t  g r e e n
B a r r e n
y
5 8 4 1 , 3 8 4 f t . M u n m o r a h
C o n g l o m e ­
r a t e
S i l t s t o n e ,
g r e e n
d a r k F a  i r
- 4 6 7 -
S a m p l e  
No .
L o c a l i t y  
R e f  er enc e
R o c k  U n i t D e s c r i p t i o n P r e s  e r v a t  ion 
o f
M i c r o f l o r a
585 1 , 4 0 2 ft . M u n m o  r ah 
C o n g l o m e ­
r a t e
C l a y s t o n e ,  s i l t y ,  
g r e e n - g r e y
V e r y  p o o r
586 1 , 4 2 5 ft . M u n m o  r a h  
C o n g l o m e ­
r a t e
S i l t s t o n e ,  o l i v e  
g r e e n
V e r y  p o o r
587 1 , 4 4 5 ft . M u n m o  r a h  
C o n g l o m e ­
r a t e
C l a y s t o n e ,  s i l t y ,  
g r e y - g r e e n
B a r r e n
588 1 , 4 5 5 ft . M u n m o r a h  
C o n g l o m e ­
r a t e
C l a y s t o n e ,  g r e y -  
g r e e n
B a r r e n
589 1 , 4 8 7 ft . M u n m o  r ah 
C o n g l o m e ­
r a t e
C l a y s t o n e ,  s i l t y ,  
g r e y - g r e e n
V e r y  p o o r
590 1 , 4 9 9 ft . M u n m o r a h  
C o n g l o m e ­
r a t e
C l a y s t o n e ,  s i l t y ,  
d a r k  g r e e n
B a r r e n
591 1 , 5 1 4 f t . M u n m o r a h  
C o n g l o m e ­
r a t e
S i l t s t o n e ,  g r e e n ,  
i n t e r b e d d e d  w i t h  
f i n e  g r a i n e d  s a n d -  
s t o n e , p l a n t  
d e b r i s  t h r o u g h o u t  
s i l t y  l a y e r s
F a i r
592 1 , 5 2 7 f t . M u n m o  r ah 
C o n g l o m e ­
r a t e
S i l t s t o n e ,  g r e e n ,  
i n t e r b e d d e d  w i t h  
f i n e  g r a i n e d  g r e y
B a r r e n
s a n d s  t o n e
- 468 -
S a m p 1 e 
No.
Locality 
Ref erence
Rock Unit D e s c r iption P r e s e r v a t i o n  
o f
Micro flora
593 1,536 f t . M u n morah 
C o n g l o m e ­
rate
Siltstone, green, 
interbedded with 
fine grained grey 
sands tone
Barren
594 1,553 ft. Munmo rah 
C o n g l o m e ­
rate
Claystone, silty, 
dark green-grey
Fair
595 1,560 f t . Munmo rah 
C o n g l o m e ­
rate
Siltstone, grey 
with some red 
mottled patches, 
plant remains on 
bedding planes
Fair
596 1,586 ft . Munmo r ah 
C o n g l o m e ­
rate
Sandstone, fine to 
m e d i u m  grained, 
grey green, o c c a ­
sional c a r b o n a ­
ceous partings
Fair
626 W o l l o ndilly 
Ext ended 
D.D.H.No.3
1156 * 11"-
1157 * 1"
J e n o 1 an
G . R .495.998
Cal ey 
Format ion
Siltstone, black 
carbonaceous
Barren
627 1 1 5 6 * 9 " -  
1156 f11"
Cal ey 
Fo rmation
Siltstone, dark 
grey, abundant 
plant debris 
throughout
Fair
628 1156'7"- 
1156*9"
Caley 
Forma t ion
Siltstone, dark 
g r e y , abundant 
plant debris 
throughout
Fair
- 4 6 9 -
S a m p  1 e L o c a l i t y R o c k  U n i t D e s c r i p t i o n P r e s  e r v a t  i o n
N o  . R e f  e r e n c e o fM i c r o f l o r a
6 2 9 1 1 5 6 ’ 5 M - C a  1 e y S i l t s  t o n e , d a r k F a i r
1 1 5 6 ' 7 " F o r m a  t i o n g r e y ,  a b u n d a n t  
p l a n t  d e b r i s  
t h r o u g h o u t
6 3 0 1 1 5 6 ' 3 M - C a l e y S i l t s  t o n e , d a r k B a r r e n
1 1 5 6 ’5" F o r m a  t i o n g r e y  , a b u n d a n t  
p l a n t  d e b r i s  
t h r o u g h o u t
6 3 1 1 1 5 6 ' 1 M - C a l e y S i l t s  t o n e , d a r k F a i r
1 1 5 6 13" F o r m a t  i o n g r e y ,  a b u n d a n t  
p l a n t  d e b r i s  
t h r o u g h o u t
6 3 2 W o l l o n d i l l y C a l e y S i l t  s t o n e , g r e y F a i r
E x t e n d e d F o r m a t  i o n
D .D .H . N o .5
J e n o 1 a n
G .R . 4 6 3 . 0 0 2
1 , 2 3 7  ft.
6 3 3 1 , 1 7 0  f t . C a l e y S h a l e ,  g r e y  g r e e n , P o o r - F a i r
F o r m a t  i o n s c a t t e r e d  p l a n t  
d e b r i s  o n  b e d d i n g  
p l a n e s
6 3 4 1 , 0 6 7  f t . G r o s e S i l t s t o n e ,  g r e y - F a i r
S a n d s  t o n e g r e e n
6 3 3 9 4 5  ft . G r o s e S i l t s t o n e , d a r k B a r r e n
S a n d  s t o n e g r e y
6 3 6 7 0 0  ft . G r o s e S i l t s t o n e ,  g r e e n - F a i r
S a n d s t o n e g r e y
6 3 7 5 3 7  ft. B u r r a l o w C l a y s t o n e ,  r e d , B a r r e n
F o r m a  t i o n p a t c h e s  o f  m o t ­
t l e d  g r e e n
- 4 7 0 -
S a m p l e  
N o  .
L o c a l i t y  
R e f  e r  e n c e
R o c k  U n i t D e s c r i p t i o n P r e s  e r v a t i o n  
o f
M i c  r o  f l o r a
6 3 8 5 2 7  f t . B u r r a l o w  
F o r m a t  i o n
C l a y s t o n e ,  g r e y P o o r
6 3 9 H a w k e s b u r y
S a n d s t o n e
S h a 1 e , b r o w n , 
p l a n t  d e b r i s  o n  
b e d d i n g  p l a n e s
P o o r - F a i r
6 4 0 W o l l o n d i l l y  
E x t e n d e d  
D . D . H .N o .4 
1 1 5  f t .
H a w k e s b u r y
S a n d s t o n e
S i l t s  t o n e , g r e y P o o r - F a i r
6 4 1 W o l l o n d i l l y  
E x t  e n d  e d  
D . D . H .N o .1 
1 , 0 3 4  f t .
G r o s e  
S a n d s  t o n e
S i l t s t o n e ,  o l i v e  
g r e e n
F a i r
6 4 2 W o l l o n d i l l y  
E x t e n d e d  
D . D . H . N o .1 
9 3 1  f t .
G r o s e
S a n d s t o n e
S i l t s t o n e ,  b r o w n -  
g r e y
F a i r
6 4 3 7 2 2  f t . G r o s e
S a n d s t o n e
S i l t s  t o n e , g r e y F a i r
6 4 4 6 2 2  f t . G r o s e  
S a n d s  t o n e
S i l t s  t o n e , g r e y P o o r
6 4 5 B u r r a l o w  
F o  r m a  t i o n
S i l t s t o n e ,  g r e y ,  
m i c a c e o u s
P o o r - F a i r
6 6 1 E r  s k i n e  
P a r k
B r i n g e l l y  
S h a l e
C o a l  , s u b -  
b i t u m i n o u s  *
G o o d
6 8 2 A p p  i n
D .D . H .N o .4 
1 , 6 2 3  f t  .
C a l e y  
F o r m a  t i o n
C . S . I .R . 0 . S a m p  1 e 
N o .  1 9 1 8  
( H e n n e l l y  C o l ­
l e c t i o n )
P o o r - F a i r
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Samp 1e 
No .
Locality
Reference
Rock Unit Descript ion Préservât ion 
o f
Micro flora
683 1,663 ft. Cal ey 
Format ion
No . 1916 Poor
684 1696’2" Ca 1 ey 
Format ion
No . 1821 Poor
685 1696'11" Caley 
Format ion
No . 1877 Poor
686 169 7 *2h" Caley 
Format ion
No . 1880 Poor
687 16 9 7 ’ 4 " Caley 
Format ion
No . 1881 Poor
688 169715V Caley 
Format ion
No . 1882 Poor
689 169 7 f 6" Caley 
Format ion
No . 1883 Poor
690 1697'7 " Caley 
Format ion
No . 1884 Poor
691 1697*9" Caley 
F o rma tion
No . 1886 Poor
692 Wollondilly 
Extended 
D .D .H .No . 1 
888 ft.
Grose 
Sand stone
Siltstone,
green
grey Fair
693 Our imb ah 
Creek
D .D .H.No . 5 
290 ft .
Pa t onga 
Clàystone
Siltstone, grey, 
abundant plant 
debris on bedding 
planes
Barren
706 Avalon
Beach
Newport 
Format ion
Siltstone, grey, 
plant debris
Poor
throughout
- 4 7 2 -
S a m p 1 e 
N o  .
L o c a l i t y  
R e f  e r e n c e
R o c k  U n i t D e s c r i p t i o n P r é s e r v â t  i o n  
o f
M i c r o f l o r a
7 0 7 L o n g  R e e f S h a l e ,  d a r k  g r e y ,
Dior oidium 
odontopteroides 
o n  b e d d i n g  p l a n e s
P o o r
*
7 0 8 T e r r i g a l  
H e a d l a n d
G o  s f o r d 
S u b  G r o u p
S i l t s  t o n e , b l u e  
g r e y  , a b u n d a n t  
Eoegia Sp. t h r o u g h  
o u t  *
P o o r
7 0 9 K a t o o m b a  
1 ft. a b o v e  
K a t o o m b a  
s e a m
C a l e y  
F o r m a t  i o n
P o o r
7 1 1 B a l m a i n  
C o l l i e r y  
M i n i n g  
M u s e u m  
N o  . 4 8 1 6  
2 , 5 9 6  ft .
S h a l e ,  d a r k  g r e y P o o r
7 1 2 N o .  4 8 7 2  
2 , 8 6 9  ft .
C l a y s t o n e ,  d a r k  
g r e y
B a r r e n
7 1 3 N o .  4 8 7 3  
2 , 8 7 4  ft .
S i l t s  t o n e , g r e y B a r r e n
7 1 4 N o .  3 7 5 5  
1 , 3 4 7  ft.
S h a l e , b l a c k B a r r e n
7 1 5 V i c t o r i a
P a s s
C a l e y  
F o r m a  t i o n  
( B e a u c h a m p  
F a l l s  
S h a l e  
M e m b e r )
C l a y s t o n e ,  l i g h t  
g r e y  s c a t t e r e d  
p l a n t  d e b r i s  
t h r o u g h o u t  *
P o o r
Samp 1e Locality
No
717
719
725
726
727
728
729
730
731
 
Ref erence
Rock Unit Descript ion Preservation 
o f
Microflora
Cox's Gap Wo 1la r Siltstone, brown- Barren
Tunnel
60 ft. above 
coal s earn
Sands tone grey, plant 
debris throughout
C amden P rudho e Siltstone, brown, Barren
G.R.663.829 Shale plant debris 
throughout *
Balmain 
Colliery 
Min.Mus eum 
No. 4566 
2,084 ft.
Shale, grey, abun­
dant plant remains 
throughout
Fair
No. 3638 Bald Hill Shale, dark grey, Fair
1,134 ft. Clays tone clayey, plant 
debris on bedding 
planes
No. 3771 
1,403 ft.
Shale, dark grey Fair
No . 4264 
1,170 ft.
Shale, grey, abun­
dant Cyzicus on 
bedding planes
Fair
No. 4874 
2,875 ft.
Siltstone, dark 
grey
Fair
No. 3737 
1,307 ft.
Shale, dark grey, 
abundant plant 
debris on bedding 
planes
Fair-Good
No . 4 8 7 6 
2,886 ft.
Siltstone, black, 
carbonaceous
Barren
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Sample 
N o .
Locality 
Ref erence
Rock Unit Description Preservation 
o f
Microflora
732 No . 4 8 2 5 
2,648 ft.
Shale, gr ey , 
plant remains 
scattered 
throughout
Barren
733 No. 4775 
2,274 ft.
Shale, clayey, 
grey
Fair
734 No . 4 814 
2,594 ft.
Shale, micaceous, 
black
Poor
735 D.M.Wollon­
gong
D.D.H.No.28 
103 ft.
Hawkesbury 
Sands tone
Siltstone, light 
grey with some 
carbonaceous 
part ings
Poor-Fair
736 1,047 ft. Grose 
Sands tone
Siltstone, mid 
grey, interbedded 
with grey shale, 
plant dtebris on 
bedding planes
Fair
737 1,111 ft. Grose
Sandstone
Shale, grey Fair
738 1,134 ft . Grose
Sandstone
Shale, silty, 
dark grey, plant 
debris on bedding 
planes
Fair
739 1,173 ft. Grose 
Sands tone
Siltstone, grey Poor
740 1,255 ft. Grose
Sandstone
Shale, dark grey 
to brown, plant
Fair
debris throughout
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S a m p i e L o c a l i t y R o c k  U n i t D e s c r i p t i o n P r e s e r v a t i o n
N o  . R e f e r e n c e o fM i c r o f l o r a
7 4 1 1 , 3 8 0  f t . C a l e y S h a l e , m i d  g r e y , P o o r - F a i r
F o r m a t  i o n s i l t y ,  p l a n t  
d e b r i s  t h r o u g h o u t
7 4 2 1 , 4 2 2  ft. C a l e y S i l t s t o n e ,  m i d P o o r
F o r m a  t i o n g r e y ,  i n t e r b e d d e d
w i t h  f i n e  s a n d -
s t o n e
7 4 3 1 , 4 2 6  ft. C a l e y S h a l e , g r e y , P o o r
F o r m a t  i o n p l a n t  d e b r i s  o n  
b e d d i n g  p l a n e s
7 4 4 N o t ? M i n c h i n b u r y S h a l e , g r e y , F a i r
R e c o r d e d S a n d s t o n e a b u n d a n t  p l a n t
f r a g m e n t s  t h r o u g h
o u t  *
7 6 0 P r o s p e c t B r i n g e l l y S i l t s t o n e ,  b r o w n - F a i r
R e s  e r v o  ir S h a l e g r e y ,  a b u n d a n t
L i v e r p o o l p l a n t  d e b r i s
G . R . 8 7 4 . 2 1 0 t h r o u g h o u t
7 6 1 Q u  ir i n d  i W o l l a r C l a y s t o n e ,  g r e y , F a i r - G o o d
D . D . H . N o . l S a n d s  t o n e p l a n t  d e b r i s
1 , 3 6 5  f t . o n  b e d d i n g  p l a n e s
7 6 2 1 , 2 8 4  f t . W o l l a r C l a y s t o n e ,  g r e y , F a i r - G o o d
S a n d  s t o n e p l a n t  d e b r i s  o n  
b e d d i n g  p l a n e s
7 6 3 P o g g y W o l l a r S i l t s t o n e ,  g r e y , F a i r - G o o d
D . D . H . N o . l S a n d s  t o n e p l a n t  d e b r i s
4 1 8  ft. t h r o u g h o u t
7 6 4 2 6 6  ft. C l a y s t o n e ,  g r e y F a i r - G o o d
- 4 7 6 -
S a m p  1 e 
N o .
L o c a l i t y  
R e f  e r e n c e
R o c k  U n i t D e s c r i p t i o n P r e s e r v a t i o n  
o f
M i c r o  f l o r a
7 7 4 Q u  ir i n d  i 
N o  . 1
1 , 3 3 0  ft .
S i l t s  t o n e , g r e y  
to b r o w n , p l a n t  
d e b r i s  t h r o u g h o u t
F a i r - G o o d
7 7 7 C a m d e n  
G . R . 6 6 4 . 8 2 7
P ic t o n  
F o r m a t  i o n
S i l t s t o n e ,  m e d i u m  
g r e y  *
F a i r
7 7 8 C a m d e n  
G . R . 6 6 3 . 8 2 9
P r u d h o  e 
S h a l e
S i l t s t o n e ,  b r o w n ,  
p l a n t  d e b r i s  
t h r o u g h o u t  *
P o o r - F a i r
7 8 2 G i b
T u n n e l
M i t t a g o n g  
F o  r m a  t i o n
S a n d s t o n e ,  f i n e  
g r a i n e d ,  g r e y ,  
i n t e r b e d d e d  w i t h  
l i g h t  b r o w n  s i l t ­
s t o n e  *
F a i r - G o o d
7 8 6 B r o o k v a l e  
Q u a r r y
H a w k e s b u r y
S a n d s t o n e
S i l t s t o n e ,  b l u e  
g r e y ,  p l a n t  
d e b r i s  t h r o u g h ­
o u t  *
F a i r - G o o d
7 8 7 B r o o k v a l e  
Q u a r r y
H a w k e s b u r y  
S a n d s  t o n e
S i l t s t o n e ,  b l u e  
g r e y ,  p l a n t  
d e b r i s  t h r o u g h ­
o u t  *
F a i r - G o o d
7 8 8 N o t
R e c o  r d e d
H a w k e s b u r y  
S a n d s  t o n e
S i l t s t o n e ,  b l u e  
g r e y , p l a n t  
d e b r i s  t h r o u g h ­
o u t  *
7 8 9 H i l l t o p
S t a t i o n
M i t  t a g o n g  
F o r m a t  i o n
S i l t s t o n e ,  b l u e ,  
c a r b o n a c e o u s  *
P o o r
7 9 0 P ic t o n  
S t a t i o n  1
M i t  t a g o n g  
F o r m a t  i o n
S i l t s t o n e ,  b r o w n -  
g r e y ,  p l a n t  d e b r i s  
t h r o u g h o u t  *
F a i r
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S a m p  1 e 
N o  .
L o c a l i t y  
R e f  e r e n c e
R o c k  U n i t D e s c r i p t i o n P r é s e r v â t  io: 
o f
M i c r o f l o r a
9 3 9 H o r n s b y
Q u a r r y
p o s s i b l e
B r i n g e l l y
S h a l e
C o a l ,  s e m i - b i t u -  
m i n o u  s
F a i r - G o o d
9 4 0 H o r n s b y
Q u a r r y
p o s s i b l e
B r i n g e l l y
S h a l e
C o a l ,  s e m i - b i t u ­
m i n o u s
F a i r - G o o d
9 5 1 B a l m a i n
S h a f t
M i n .M u s e u m  
N o . 4 8 6 2  
2 , 8 3 7  ft.
S h a l e ,  g r e y ,  m i ­
c a c e o u s  , w i t h  
a b u n d a n t  p l a n t  
f r a g m e n t s  o n  b e d ­
d i n g  p l a n e s
P o o r
9 6 2 N o  . 4 8 5 7 
2 , 8 0 0  ft .
S h a l e ,  g r e y ,  i n t e r  
b e d d e d  w i t h  g r e e n  
l i t h i c  s a n d s t o n e
9 6 3 N o . 4 8 4 8  
2 , 7  75 ft .
S h a l e , b l a c k , 
c a r b o n a c e o u s
P o o r
9 6 4 T e r r  i g a l  
D .D .H .N o .1 
1 . 0 9 4  ft.
? M u n m o  r a h  
C o n g l o m e ­
r a t e
B M R  P r e p a r a t i o n  
N o .  1 5 2 8
P o o r
9 6 5 1 , 8 2 6  ft . 
+  4 ft.
? M u n m o  r a h  
C o n g l o m e ­
r a t e
N o .  1 5 7 6
9 6 6 1 , 9 5 9  ft . N e w c a  s t i e  
C o a l
- M e a s u r e s
N o .  1 5 3 0
9 6 7 1 , 7 1 2  ft. M u n m o r a h  
C o n g l o m e ­
r a t e
N o .  1 5 8 5
9 6 8 1 , 2 6 0  f t . T u g g e r a h  
F o r m a  t i o n
N o .  1 1 0 7
- 4 7 8
S amp 1e 
No .
Locality 
Ref erence
Rock Unit Descript ion
969 1577+2110" Munmo r ah 
Conglome­
rate
No. 1593
970 1,216 ft. Tuggerah 
F o rmation
No. 1633
971 1,110 ft. 
+ 2 f t .
Tuggerah 
Format ion
No. 1641
972 1,114 ft. Tuggerah No. 1640
973 1,084 ft. Tuggerah 
Format ion
No . 16 4 2
974 650-710 ft. Patonga 
Clays tone
No. 1103
975 Balmain Newport Grit, silty,
Shaft
Min.Museum 
No. 9218 
1,005 ft.
Format ion carbonaceous
977 Terr igal Patonga BMR Preparation
D .D .H .No.1 
500-5,50 ft.
Clays tone No. 869
978 200-250 ft. Go s f o rd 
Sub-Group
No. 876
979 190-220 ft. Go s f o rd 
Sub-Group
No . 16 4 7
980 160-200 ft. Go s f o rd 
Sub-Group
No . 71
981 Newva1e Vales Coal, sub-bitu-
D .D .H.No.28 
Sydney 
1:250 000
Point
Coal
Member
minou s
G .R.458.895 
300 ft.
Préservât ion 
o f
Microflora
Poor
Good
- 4 7 9 -
Sample 
No .
Locality 
Ref erence
Rock Unit Description Preservation 
o f
Mic roflora
985 298'11" Munmorah
Conglome­
rate
Siltstone Fair-Good
986 297 ft. Munmorah
Conglome­
rate
Fair
987 276 ft. Munmorah
Conglome­
rate
Siltstone, grey Fair
988 250 ft. Munmorah
Conglome­
rate
Siltstone, grey, 
c1 ayey
Fair
989 352 ft. Wallarah Fair
990 350 ft. Newcastle
Coal
Measures
Barren
991 303 ft. Newcastle
Coal
Mea s u r e s
Fair
992 301 ft. N ewe a s 11e 
Coal
Measures
Fair
1005 P a t onga 
Qua rry
? Bringelly 
Shale
Coal, sub bitu­
minous
Fair-Good
N ewvale1006
D .D .H.No.28 
298 ft.
Silt stone, grey Fair
- 4 8 0 -
REGISTER OF GENERIC AND SPECIFIC NAMES
Acanthotriletes 7 8 , 8 2 , 3 2 9 ,
oiliatus 7 8 ,
dentatus 8 5 ,
ericianus 8 3 , 8 4 ,
henneligi 7 8 , 7 9 , 3 0 2 , 3 0 7 , 3 1 6 , 3 2 2 ,
prospeotensis 8 0  , 8 1 , 3 2 9 , 3 3 8 ,
ramosus 9 8 ,
tereteangulatus 7 8 - 8 2 , 3 0 2 , 3 0 7 ,
A lethopteris 3 7 ,
Alisporites 1 1 , 1 3 , 2 1  - 2 3 , 2 6 , 2 5 2 , 2 5 3 ,
3 7 1 , 3 7 3 ,
australis 2 5 4  , 2 5 5
opii 2 5 1 ,
ovatus 2 5 9  ,
parvus 2 5 4  , 2 5 5  ,
tenuieorpus 3 5 5  , 3 5 7  ,
Ammobaeulites 3 8 ,
Anapieulatisporites 8 3 ,
densatus 8 5 ,
erieianus 8 4 ,
Anaplanisporites 7 3 ,
Aneimia 2 7 5  ,
Annuli spora 1 2 8  , 1 2 9 , 1 3 6 , 1 3 7 , 1 3 9 , 1 4 0 ,
follioulosa 3 2 9  , 3 3 5 , 3 3 8 ,
Antev sia 2 7 8  ,
Anulatizonites 1 5 4 , 1 7 4 ,
- 4 8 1 -
rotundus 1 7 6 >
Apioulatisporites 7 1 ,
globosus 7 5 , 7 6 ,
Apioulatisporis 7 1 , 7 4 , 7 6 , 7 7 , 7 8 , 8 9 , 3 0 7  , 3 1 6  ,
3 2 9 , 3 3 6  , 3 3 8  ,
aouleatus 7 1 ,
builiensis 9 , 2 1  , 71 -  7 3 , 3 0 7 , 3 1 1 , 3 1 6 , 3 2 2  ,
3 5 0  ,
earnavvonensis 1 7 , 7 3 , 7 4 , 3 2 9 , 3 3 4 , 3 3 6 , 3 3 8 , 3 8 2 ,
olematisi 7 5 , 7 6 ,
filiformis 7 6 ,
globo sus 7 5 , 7 6 , 7 7 , 8 9 , 3 1 6 , 3 2 2 , 3 2 9 , 3 3 6  ,
3 3 8  ,
levis 7 3 ,
Aratrisporites 11 -  1 4 , 1 6 , 17 , 19 , 2 0 , 2 2  - 2 4  , 2 7
2 8  , 1 5 5 , 1 9 1  - 1 9 3  , 1 9 6 -  1 9 8 , 2 0 0 ,
2 0 1 , 3 1 3 , 3 2 0  , 3 2 1  , 3 2 6  , 3 2 8  , 3 6 3  ,
3 6 9 , 3 7 1 -  3 7 4  , 3 7 6 , 3 7 7 , 3 7 9 , 3 8 0  ,
3 8 3 , 3 8 4 , 3 8 6  , 3 8 8  , 3 9 1  , 3 9 8  ,
banksi 1 9 4
oovyli seminis 1 9 3 , 1 9 5 , 1 9 7 , 1 9 9  , 3 2 3  , 3 3 0 , 3 3 7  ,
3 3 8  ,
crassitectatus 1 9 5
fisoheri 2 8 , 3 8 0  , 3 8 5  ,
flexibilis 1 9 7
gvanulatus 1 9 3 , 1 9 5 -  1 9 7 , 1 9 9 , 2 0 1 , 3 2 3
g oulburniensis 1 9 8 , 2 0 1 ,
-4 8 2 -
p a e n u l a t u s 1 9 7 ,
p a r a s p i n o s u s 1 9 7 ,
p a r v i s p i n o s u s 1 5 , 2 8 , 1 9 1 , 1 9 3 , 1 9 5 , 197 -
20 1 , 330 , 3 3 4 , 3 3 7 , 3 3 8 , 380
385 , 186 ,
p l i o a t u s 1 7 , 194 ,
r o t u n d u s 1 7 ,
s a t u r n i 196 ,
s o a b r a t u s 1 9 1 ,
s t r i g o  sus 2 0 0 ,
t e n u i s p i n o  sus 1 6 , 1 9 , 1 9 3 , 199 - 2 0 2 , 3 2 3 ,
3 3 3 , 337 , 3 3 8 , 3 9 9 ,
w o l l a r i e n s i s 1 9 3 , 2 0 0 , 201 ,
A r t e r i e l l a 225 , 2 5 0 ,
A s t e r o t h e o a
m e r i a n a 1 1 8 , 1 1 9 ,
A u m a n o i s p o r i t e s 2 3 8 , 239 , 2 4 0 , 2 4 2 , 2 4 3 , 249
f  a s o i o l a t u s 241 , 2 4 3 , 2 4 4 , 3 0 3 , 3 0 8 ,
s t r i a t u s 2 4 2 , 244 ,
s u b s a o c a t a 2 4 4 ,
A z o n a l e t e  s 347 , 375 , 389 ,
A s a e e i t e è 3 7 5 , 389 ,
A z o n o t e t r a p o r i n a
h o r o l o g i a 2 9 7 ,
A z o n o t r i l e t e s 6 1 ,
i n t e r t e x t u s 1 2 2 , 375 ,
n i g r i t e l l u s 6 1 , 6 2 ,
- 382 ,
199 ,
3 3 0 ,
- 4 8 3 -
tenui spinosus 8 4 ,
trisulous 8 2 ,
Baoulatisporites 8 9 ,
primarius 8 8 , 8 9 ,
wianamattaense 8 8 , 8 9 , 9 0 , 3 2 9 , 3 3 5 , 3 3 8 ,
Baeria
multi fida 5 3 ,
Baltisphaeridium 2 8 2  - 2 8 8 , 2 9 5 , 3 0 9 , 3 3 1 , 3 3 9 , 3 4 0 ,
3 9 3 , 4 0 2 ,
longispinosum 2 8 2  ,
ehrenbergi 2 8 2  ,
brevispino sum 2 8 2  ,
Banksisporites 1 9 5 , 2 0 1 ,
pinguis 1 0 ,
Baso anisporites 2 0 2  ,
undosus 2 0 2 , 2 0 3 , 3 0 3 , 3 0 8 , 3 4 3 , 3 4 6 ,
Bennettiteaepollenites 2 7 0  ,
Bharadwajapollenites 2 7 7 ,
Bharadwajispora
labichensis 3 7 8  ,
Blinas aurus
wiIkonsoni 3 8 ,
Braoteolinasporites
olavatus 7 5 ,
Cadargaspori tes 2 4 , 8 9 , 1 4 0 , 1 4 4 , 1 4 6 , 1 4 8 , 1 5 1 , 3 2 2 ,
3 2 9 , 3 3 6 , 3 3 8 ,
baoulatus 1 4 0 , 1 4 2 ,
- 4 8 4 -
granulatus 1 4 4 , 1 4 5 ,
retieulatus 1 4 2 , 1 4 4 ,
seneotus 1 7 , 1 9 , 2 0 , 2 4 , 8 9 , 14 0 - 1 4 2 , 1 4 4 ,
1 4 5 , 3 2 9 , 3 3 5 , 3 3 8 , 3 8 1 , 3 8 6 , 4 0 3 ,
verrueosus 1 4 9 , 1 5 1 ,
wattsae 
Calamo spora
1 4 2 , 1 4 4 , 1 4 6 , 3 2 2 , 3 2 9 , *
diversiformis 6 1 ,
nigritella 6 1 ,
Camerosporites 3 8 6 ,
Camptotriletes 3 0 2 , 3 0 7 ,
oorrugatus 9 1 ,
warohiana 9 1 , 9 2 , 3 0 2 , 3 0 7 ,
Caytonanthus 2 5 1 , 2 6 5 ,
arberi 2 6 5 ,
kocki 2 6 5 ,
oneodes
Caytonia
2 6 5 ,
oneodes 2 6 4 ,
Caytoniales 
Caytonidites
2 6 4 , 3 6 6 ,
alatieonformis 
Caytonipollenites
2 6 4 ,
latus 2 6 4 ,
pallidus 2 6 4 ,
reduetus 2 6 4 ,
subbilis 2 6 4 ,
Cedripites 2 0 7 ,
- 4 8 5 -
Cedrites 3 8 9  ,
C epulina 9 8 ,
Chromotriletes 1 3 6  ,
Ciugulatispovites 1 6 8  ,
pallidus 1 2 , 1 5 8 , 1 5 9 ,
pvoblematious 1 2 1 ,
Cingulatizonites 1 6 8  ,
rhaetious 1 6 8  ,
Ciugulizonites 1 7 7 ,
Cirolettisporites 1 1 8 ,
Ciroulina 1 2 ,
mey eriana 1 2 , 3 8 2 , 2 8 3 ,
Circulisporites 8 , 2 9 2 , 2 9 5 ,
parvus 2 9 5 , 2 9 6 , 3 3 1 , 3 3 9 , 3 4 0 , 3 0 4 , 3 0 9 ,
Cirratriradites 1 7 6 , 1 7 7 ,
bulgoensis 1 7 7 , 1 7 9 , 3 2 1 , 3 2 2 ,
elegans 1 7 7 ,
fibulatus 1 6 5  ,
maculatus 1 7 6  ,
megaspinosus 1 7 9 ,
saturni
Cladophebis
1 7 6  ,
australis 
Classopollis
5 3 ,
olassoides 1 3 ,
Clavatviletes 3 2 9  ,
hammenii 9 4 , 3 2 9 , 3 3 4 , 3 3 6 , 3 3 8 , 3 8 7 ,
Conoavisp orites
mortoni 65 ,
Coniferaletes
impuberus 2 6 4 ,
Coniopteris 5 3 ,
Contignisporites 1 2 5 ,
oooksonii 1 2 5 ,
fornioatus 1 2 5 ,
glebulentus 1 2 4 ,
multimuratus 1 2 5 ,
problematious 1 2 2 ,
- 4 8 6 -
sy dney ensis 1 2 4 , 1 2 5 , 329 , 334 , 3 3 6 , 338 ,
Converruoosisporites
carrier oni 1 1 , 1 3 , 9 6 , 9 7 , 101 , 329 , 3 3 6 , 338
triquetrus 9 6 ,
Convolutispora 104 , 1 1 1 , 329 , 334 , 3 3 6 , 3 3 8 ,
florida 103 , 104 ,
Cordaitina 20 2 ,
Costapollenites 24 2 ,
Crustaesporites 2 0 5 , 206 , 2 2 5 , 227 , 3 0 8 , 3 1 3 , 3 1 4 ,
globo sus 205 , 3 1 7 , 3 2 3 , 3 6 7 ,
Cyathidites 306 , 307 , 3 1 4 , 321 , 3 2 2 ,
australis 6 3 ,
breviradi a tus 6 3 , 316 , 3 2 2 , 3 2 9 , 3 3 6 , 3 7 4 ,
Cy oadopites 8 , 1 6 , 17 , 2 4 , 27 7 , 2 78 , 2 8 0 , 2 8 1 ,
3 2 3 , 331 , 339 , 370 , 3 7 3 , 3 7 7 , 3 7 9 ,
3 8 0 , 3 8 7 , 3 8 8 , 3 8 9 ,
- 48 7 -
arg entinus 279 ,
cymbatus 304 ,
enormis 279 ,
fo llicularis 277 -  2 8 0 , 3 3 1 , 3 3 4 , 3 3 7 , 
3 7 0 , 3 8 5 ,
nitidus 1 5 , 1 9 ,
Cyeadopollenites
arg entinus 279 ,
Cyelogranisporites 6 9 , 7 0 , 3 0 7 , 3 1 4 , 3 1 6 , 3 2 : 
3 3 6 , 3 5 3 ,
arenosus 7 0 ,
leopoldi 6 9 , 7 0 ,
minutus 6 9 ,
Cy ololobus 3 5 4 , 3 5 5 ,
Cylostrobus 1 9 5 , 2 0 1 , 4 5 9 ,
Cymatiosphaera 293 -  295 , 309 , 31 1 ,
radiata 293 ,
Cyzicus 4 4 , 4 5 2 , 4 5 5 , 4 7 3 ,
Daeneopsites
lucida 5 9 , 6 1 ,
Deoussatisporites 331 ,
Densipollenites
erasmus 303 ,
Densoisporites 1 2 , 2 2 , 2 3 , 1 6 3 , 1 6 4 , 167 
368 ,
fibulatus 2 1 ,
narrabeenensis 1 7 1 , 172 , 314 , 316 , 320 -
3 3 9 , 3 6 4 ,
, 329 ,
1 6 8 , 1 7 4 ,
3 2 2 , 3 2 9 ,
3 7 1 , 398
negburgii 
playfordi
- 488 -
1 7 1, 1 7 2, 3 7 1 , 385
 1 3, 1 4, 2 3 , 168 - 1 7 2, 3 0 7 , 3 1 4, 3 1 6,
3 1 9 , 3 2 2 , 3 2 6 , 3 2 9,
poatinaensis 1 7 0,
velatus 167 ,
Densosporites 1 7 3, 1 7 4, 1 7 7,
qnulatus 1 7 3,
conollyi 174 - 1 7 6, 3 2 9 , 3 3 4, 3 3 6 , 3 3 8,
oovensis 1 7 3,
intermedius 1 7 3,
sphaerotriangularis 1 7 3,
Dioroidium 1 1 , 2 6 , 2 8 , 3 7 , 4 0 , 3 4 2, 3 5 4, 3 7 9,
3 9 8 , 4 0 0 , 4 0 1 ,
narrabeenensis 3 7 ,
obtusifolium 5 3 ,
odontopteroides 3 7 , 5 3 , 3 2 6, 4 6 5 , 4 7 2 ,
DiotyophyIli dites 3 8 6, 3 8 7 ,
harrisii 6 3 - 6 5 , 3 1 6, 3 2 2, 3 2 9 , 3 3 8 ,
mortoni 8 , 6 4 , 6 5 , 3 0 2 , 3 0 7, 3 2 2, 3 2 9, 3 3 6,
338 ,
Dictyotriletes 107 - 109 , 307 , 314 , 316 ,
biretioulatus 107 ,
densoreticulatus 108 , 1 1 1,
globosus 109 ,
play fordi 1 0 8, 3 2 9 ,
reticulooingulum 109 ,
Dideoitriletes 8 3 , 8 4 , 3 0 7 , 3 4 3, 3 4 5 , 3 4 8 ,
- 489 -
dentatus 
ericianus 
filiformis 
horridus 
uncinatus 
Discisporites 
p s i latus 
verrucosus 
Distalanulisporites 
Distriomonosac cites 
Dulhuntyispora
dulhuntyi
parvithola
Duplexisporites
generalis
gyratus
problematicus
scanicus
Duplicisporites
Endosporites
globiformis
84, 85, 302, 307,
84, 85, 302, 307, 322, 329, 
307 ,
82, 84,
302 ,
148,
17,
12, 15, 17, 149, 151, 382, 
22, 23, 137,
203 ,
9, 20, 24 , 26, AO, 79, 115, 189, 271,
301, 302, 304 - 307 , 310 , 311, 318,
319, 321, 325 , 332 , 334 , 342 - 347,
349 - 353 , 392 - 396 ,
115, 116, 117, 307 , 343 , 346 ,
21 , 116 - 118, 302 , 307 , 316, 319,
322, 343, 346 , 351 ,
13, 121, 125, 128 , 389 ,
121 , 123 ,
15, 17, 19, 20 , 24, 28, 122, 123,
380, 382,
121, 122, 123, 329 , 334 , 338, 375,
391, 392,
123,
1 2 ,
179, 180, 181,
179, 180,
- 490-
hexareticulatus
ornatus
radiatus
velatus
Entylissa
crassimarginatus 
nitidus 
Ephedra 
Ephedripites
mediolobatus
steevesi
Equisetosporites 
oacheutensis 
ohinleana 
steevesi 
Estheria
mangalensis
EuGommiidites
troedssonii 
Eury zonotriletes 
miorodis aus 
Faloisporites
181 , 1 8 3 , 3 6 0 , 3 6 6 ,
1 7 9 ,
9 , 26 , 181 - 1 8 3 , 3 0 7 , 3 1 1 , 3 1 4 , 3 1 6 ,
322 , 329 , 3 3 6 , 3 3 8 , 3 5 0 , 3 5 5 , 3 5 7 ,
360 , 3 6 6 ,
181 , 1 8 3 , 3 6 0 , 3 6 6 ,
278 , 
278 , 
273 , 
272 ,
272 ,
273 ,
272 ,
273 , 
272 , 
1 9 ,
2 7 5 , 3 8 9 ,
2 7 4 , 3 2 3 , 3 3 1 , 
274 ,
2 4 , 2 7 3 , 2 7 5 ,
379, 38£,308 
3 3 7 , 3 3 9 , 3 5 7 , /
5 3 ,
269 , 270 ,
269 ,
374 ,
129 ,
8 , 9 , 1 1 , 13 - 2 0 , 24 , 26 - 28 , 216
235 , 252 , 2 5 3 , 301 , 308 , 3 1 0 , 3 1 3 ,
3 1 4 , 317 , 3 1 8 , 320 , 323 , 325 - 329 ,
331 - 333 , 335 , 337 , 339 , 342 , 348 ,
- 4 9 1 -
3 5 3  , 3 6 0  , 3 6 2  , 3 6 3 , 3 6 7 , 3 6 9 , 3 7 1 ,
3 7 2  , 3 7 3  , 3 7 9 - 3 9 2 , 3 9 6 - 4 0 2 ,
nigraori status 9 , 4 0 , 2 5 4 , 2 5 5 , 3 0 5 , 3 0 8 , 3 1 1 , 3 5 0
nuthallensis 2 5 2  ,
stabilis 2 5 2  ,
similis 3 3 1  , 3 3 9  , 3 4 0  ,
zapfei 2 5 2  , 2 5 3  , 3 5 9  ,
Faunipollenites 2 2 7  ,
Florinites
eremus 2 6 1 - 2 6 3
ovatus 2 5 9  ,
Foraminispovis 3 2 2  , 3 2 9  ,
Foveosporites 1 0 6  , 1 1 2 , 3 2 9  , 3 3 6 , 3 3 8 ,
oanalis 1 0 4  ,
mimosae 1 7 , 1 0 6  ,
moretonensis 1 2 , 1 0 4  , 3 2 9  , 3 3 4 , 3 3 6 , 3 3 8 , 3 8 2 ,
pelluoidus 1 0 6  ,
Gemmatriletes 1 4 9  ,
Ginkgo 3 7 6  ,
digitala 5 3 ,
typica 2 7 8  ,
Ginkgooyoadophytus 3 4 6  ,
erassimarginatus 2 7 8  ,
nitidus 2 7 8  ,
Glossopteris 2 , 1 0 , 3 2 , 3 7 , 3 9 , 4 0 , 5 3 , 3 4 2 , 3 4 3
3 4 4  , 3 4 5  , 3 5 3  , 3 5 6 , 3 9 2 , 3 9 4  - 3 9 6 ,
Gnetaoeaepollenites 2 7 3  ,
e I tip ti gus 
grandis
- 4 9 2 -
272
2 7 0  ,
sinuosus 2 1 , 2 7 0 ,
steevesi 2 7 3  ,
G o n d i s p o r i t e s 1 5 4 , 1 6 1 ,
rani gangensis 1 6 0  - 1 6 3 ,
G r a n d i s p o r a 5 8 , 8 6 , 8 7 , 9 3 , 1 0 9 ,
G r a n u l a t i s p o rites 3 0 2  ,
gran u l a t u s 6 6  ,
m i c r o n o d o s u s 6 7 , 6 9 , 3 0 2 , 3 0 7 , 3 1 4 , 3 2 9 ,
trisinus 6 6  - 6 8 , 3 0 2 , 3 0 7 , 3 1 4 , 3 1 6 , 3 2 2 ,
Gutta tisporites 9 5 , 9 6 , 3 3 6 ’ 345,
grandis 9 0 , 9 5 , 9 6 , 3 1 4 , 3 1 6 , 3 2 2 , 3 3 0 ,
guttatus 9 5 ,
vis s chéri 1 9 ,
G u t h o e r l i s p o r i t e s 1 7 9 , 1 8 0 , 1 8 1 , 3 8 6 ,
o a n o e l latus 1 8 0 , 1 8 1 ,
magni ficus 
G u t t u l a p o l l e n i t e s
1 8 0 ,
hannonicus 3 4 6 , 3 5 5 , 3 5 6 , 3 7 1 , 3 9 5 ,
H a m i a p o t i e n i  tes 2 3 8  ,
H a p l o p h r a g m i u m 3 8 ,
Harrisioth.ee um 2 5 0  ,
He H o  sporites 1 5 3 ,
altma r k e n s i s 1 6 5 , 1 6 6 ,
Hoegia 3 7 , 4 7 2 ,
p a p i l l a t a 2 5 0 , 3 2 6 , 4 6 5 ,
- 4 9 3 -
H o r r i d i t r i l e t e s 9 8 ,
ramosus 9 8 ,
I c h nium
gamp s o d a c t y l u m 3 8 ,
II U n i t e s
parvus 2 5 0  ,
I n a p e r t u r o p o t i e n i tes 2 9 1 ,
I n d o s p o r a
c lava 1 9 , 1 1 3  - 1 1 5 , 3 0 7 , 3 1 6 , 3 2 2 , 3 3 0 ,
3 3 3 , 3 3 6 , 3 3 8  ,
macula 1 1 4 , 1 1 5 ,
r e t i c u l a t a 1 1 4 , 1 1 5 ,
Indotriradites 1 5 4 , 1 6 1 ,
korbaensis 1 6 0 , 1 6 2 , 1 6 3 ,
J a n s o n i u s p o l l e n i tes 2 5 5  ,
Juga s p o r i t e s 2 4 8  ,
de lasaucei 3 4 9 , 3 5 9 ,
s c h a u b e r g e r o i d e s 2 5 0  ,
K e y s e r l i n g i t e s 3 7 5  ,
K l a u s i p o l l e n i t e s 2 4 8 , 2 4 9 , 2 5 5  - 2 5 8 , 3 0 8 ,
s c h a u b e r g e r i 2 4 9 , 2 5 5 , 2 5 6 , 2 5 7 , 3 5 9 ,
K r a e u s e l i s p o r i t e s 1 2 , 2 2 , 1 5 3 , 1 5 4 , 1 6 1 , 1 6 2 , 1 6 4 , 3 5 2 ,
cuspidus 1 5 7 ,
differens 1 5 6  ,
dentatus 1 5 5 ,
k u t t u n g e n s i s 1 5 7 , 1 9 3 ,
- 4 9 4 -
ra 1 lus 1 6 5 , 1 6 6 ,
verrucifer 1 7 , 1 5 6 ,
Laevigatosporites
vulgaris 1 8 3 , 3 0 3 , 3 0 8  ,
Lato sporites 1 1 9 ,
Lebaohiaoites 2 6 1  ,
Leiotriletes 1 9 ,
arquatus 1 3 1  ,
directus 3 0 1 , 3 0 7 , 3 2 2  ,
furcatus 1 3 1 ,
mortoni 6 5 ,
perpusilus 3 7 4  ,
radiatus 5 9 , 6 0 ,
Leschikisporis 1 1 8 , 1 1 9 ,
aduncus 1 1 8 , 1 1 9 ,
mutabilis 1 1 9  - 1 2 1 , 1 9 0 , 3 0 7 , 3 1 6 , 3 2 2 , 3 2 8 ,
3 3 0 , 3 3 6 , 3 3 8  ,
Limatulaspor ites 1 2 9  - 1 3 2 , 1 3 5 - 1 3 7 , 3 0 7 , 3 1 4 , 3 1 6 ,
3 1 9 , 3 2 1 , 3 2 2  , 3 3 0  , 3 6 8  , 3 7 0  , 3 7 1 ,
3 7 4 , 3 7 5 ,
brunkeri 1 2 9 , 1 3 0 , 1 3 5 , 1 3 8  , 1 3 9  , 3 2 1  , 3 2 2  ,
fossulatus 2 3 , 6 0 , 1 3 1  - 1 3 3  , 1 3 5  , 3 0 7  , 3 1 1 , 3 1 4
3 1 6 , 3 1 9 , 3 2 1  , 3 2 2  , 3 3 0  , 3 3 8  , 3 5 5  ,
3 7 1 , 3 7 5 ,
limatulus 1 2 9 , 1 3 3 , 1 3 4  , 3 1 6  , 3 2 2  , 3 3 0  , 3 3 3  ,
3 3 6 , 3 3 8 , 3 7 4  , 3 7 5  ,
Limbo sporites 1 5 9 ,
Lopho sphaeridium
- 495 -
p i l o s u m 2 8 6 *
L o p h o t r i l e t e s 78  . 8 2 ,
b a u h i n i a e 1 7 , 9 0 ,
g i b b o s u s 9 0 ,
n o v i c u s 8 1 , 9 0 ,  9 1 ,  97 , 3 0 2  , 3 0 7 , 3 1 6 , 3 2 2  ,
3 3 0 , 3 3 3  , 3 3 6  , 3 3 8  ,
r a r u s 9 1 ,
s p a r s u s 8 1 ,
L u e o k i s p o r i t e s i o , 2 0 7  , 2 0 8  , 2 0 9 ,  3 4 9 , 3 5 4  ,
a m p l u s 2 2 1 >
oanoe'l ta tu a 2 3 3
l i m p i d u s 2 2 4 , 2 2 5  ,
m i o r o g r a n u l a t u s 2 0 9 5
m u I t i s t r i a t u s 2 3 7 5
n o v i a u l e n s i s 2 1 4 >
n y a k a p e n d e n s i s 2 0 8 -  2 1 0 , 3 0 6 , 3 0 8  , 3 1 1 , 3 5 5  ,
p a r v u s 2 0 9
s e w a r d i 2 2 4 >
s i n g h i i 2 1 , 3 5 5  ,
v i r k k i a e 2 0 7 , 2 1 0 , 3 4 8  , 3 4 9  , 3 5 6  , 3 5 7  , 3 5 9  ,
3 6 6 , 37 7 ,
L u n a t i s p o r i t e s 10 -  1 2 , 1 4 ,  2 2 ,  2 3 , 2 5 , 2 7 ,  2 1 0 - 2 1 3
2 1 5 , 2 1 7 -  2 1 9 , 2 3 1 , 2 3 3 , 2 3 6  , 2 5 5  ,
2 6 6 . 3 1 1  . 3 1 7  . 3 2 0  , 3 2 3  , 3 2 6  , 3 5 6  ,
3 5 8 -  3 6 0 , 3 6 6 -  3 7 0 , 3 7 3 ,  3 7 6 , 3 7 8  ,
3 8 4 , 3 8 5 , 3 9 6  , 4 0 0  ,
a o u t u s 2 10 , 2 1 1 , 2 1 2  ,
amp lus 
detractus 
impervius 
kraeus eli 
limpidus 
mac or
noviaulensis
obsoleta 
pellucidus
puntii
transv ersundatus 
Lundbladispora
brevicula
fibulata
obsoleta 
play fordi 
wiImotti 
Lycopodium
reticulumsporites
- 496 -
, 2 1 4 ,
215 - 218  , 220  , 3 0 5 , 3 1 3 , 3 1 4 ,
, 320  , 323  , 326 , 3 2 8 , 3 3 1 , 3 3 3 ,
, 364 , 3 7 1 , 372 ,
)
, 3 1 2 , 3 1 3 , 3 1 4 , 317 -  3 2 0 , 3 2 3 ,
, 326  , 332 , 357 , 360  -  3 6 4 , 366
, 374  , 375 , 397 , 398  ,
, 2 1 5 , 217 -  2 2 0 , 3 1 7 , 3 2 3 , 3 2 6 ,
, 218 -  221 , 3 1 5 , 3 1 7 , 3 2 3 , 3 2 6 ,
1 4 , 2 2 , 27 , 1 5 5 , 1 6 3 , 1 6 4 , 1 6 7 ,
, 368  ,
, 1 6 4 , 307 , 314  , 3 1 6 , 3 1 9 , 3 2 2 ,
-  167 
, 3 7 1 ,
, 306 , 307 , 3 1 1 , 3 5 0 , 3 5 2 ,
1 6 3 , 164 , 168 ,
, 1 6 3 , 167 , 307 , 3 2 2 , 3 3 0 ,
22  1
212
212
212
224
212
2 2 ,
317
348
385
310
325
369
2 12
215
1 2 ,
174
163
326
165
355
174
1 3 ,
162
112
- 4 9 7-
Lycopodiumsporites 1 1 1 , 1 1 2 ,
badar ens ip.
agatho ecus 1 1 1 , 1 1 2 ,
antiquus 1 2 , 3 8 3 ,
reticulumsporites 1 1 2 , 1 1 3 , 3 3 0 , 334 , 338 ,
Lycop odium-spor ites 1 1 1 ,
agatho ecus 1 1 2 ,
Lycospora 1 4 7 ,
goulburnensis 146 , 1 4 7 , 306 , 307 , 322 ,
mi cr op ap Hiatus 146 ,
suratensis 1 4 7 ,
Ly costrobus
scotti 192 ,
Lygodiidites 168 ,
laevigatus 1 6 8 ,
baImei 1 6 8 , 1 7 0 ,
Marsupipollenites 239 , 2 4 2 , 2 4 5 , 248 ,
fasciolatus 2 4 3 , 2 4 5 ,
scutatus 2 4 0 , 2 4 5 ,
sinuosus 245 , 2 7 0 , 2 7 1 ,
striatus 2 4 5 ,
triradiatus 2 4 1 , 2 4 4 , 2 4 5 , 27 7 , 3 0 4 , 3 0 8 , 3 3 1 ,
345 , 346 ,
Mas culo strobus 2 5 0 ,
Mastodono saurus 4 9 ,
platy cep s 4 4 ,
Micrhystridium 281 - 2 8 3 , 285 - 2 8 8 , 2 9 5 , 3 0 9 , 3 1 1 ,
331 , 339 , 3 4 0 , 3 9 3 , 4 0 2 ,
- 498-
ehrenbergi 2 8 2  ,
inoonspicuum 2 8 5  ,
Mi orobacuii spora 6 7 , 6 8 , 8 3 ,
gondwanensis 6 8  ,
villosa
Microcachryidites
3 4 5 , 3 4 6 ,
acutus 2 6 8  ,
doubingeri 2 6 7 , 2 6 8 ,
Microfoveolati spora 6 8 ,
trisina 6 6 ,
raniganjensis 1 0 6 , 1 0 7 ,
Microreticulatisporites 1 1 2 ,
Minutosaccus 2 6 8 , 3 3 1 ,
doubingeri 
Mono colpopollenites
2 6 7  ,
acerrimus 2 7 8  ,
Monosulcites 2 7 9 , 3 3 1 ,
minimus 2 7 8  ,
minima 2 8 0  ,
Nathorstisporites 1 0 ,
flag ellatus 1 0 ,
hopliticus 1 0 , 1 4 ,
pulcherrima 2 0 1  ,
reticulatus 1 0 ,
N e o ch'uomo triletes 1 3 6  ,
Neoraistrickia 9 8 ,
picketti 7 7 , 9 9 , 1 0 0 , 3 3 1 , 3 3 4 , 3 3 6 , 3 3 8 ,
ramosa 9 8  , 9 9 , 3 0 2 ,
- 4 9 9 -
ramo sus 9 8 ,
taylori 8 , 9 7 , 1 0 0  - 1 0 2 , 3 0 8 , 3 1 4 , 3 2 3 ,
3 3 0 , 3 3 6 , 3 3 8 ,
trunoatus 9 8 ,
Nevesisporites 1 2 8 , 1 2 9 ,
fossulatus 1 2 8 , 1 3 1 ,
limatulus 1 6 , 1 7 , 2 4 , 1 2 8 , 1 3 3 ,
Hi dipollenites 3 5 4  ,
Notobrachy ops
picketti 4 8 ,
Nuskoisporites 3 4 3  ,
crenulatus 1 8 2  ,
radiatus 1 8 1  ,
dulhunty i 3 5 9  ,
Oblatinella 2 6 1  ,
Olenekites 3 7 5  ,
Osmunda 3 7 6  ,
0smundacidites 8 , 1 5 , 1 6 , 1 9 , 2 1 , 2 4 , 7 0 , 3 0 2 , 3 0 8 ,
3 1 6 , 3 2 3 , 3 2 8 , 3 3 0 , 3 3 3 , 3 3 6 , 3 3 8 ,
3 5 3 , 3 7 4 , 3 8 7 , 3 8 9 , 3 9 6 ,
senectus 7 1 ,
welImanii 7 0 , 7 1 , 3 0 6 , 3 1 4 , 3 1 9 , 3 2 6 , 3 3 5 ,
Ovalipollis
ovalis 3 7 9  ,
Pakhapites 2 3 9 , 2 4 0 , 2 4 2 , 2 4 3 ,
fasciolatus 2 4 3  ,
scutatus 2 4 0  ,
In all instances, both in the text and 
on distribution diagrams, Perotriletes 
should read Perotrilites.
Paraoyolotosaurus
- 500 -
davidi 4 4 , 4 8 , 4 9 ,
Parasaocites 3 0 3 , 3 0 8 , 3 2 3 , 3 3 1 , 3 3 7 , 3 4 8 , 3 5 0 ,
Paroisporites 2 4 8  ,
Pagine Ireuthia 2 5 1 ,
Parotosaurus
brookvalensis 4 4 ,
wadei 3 8 ,
Partitisporites
novimundanus 1 2 , 3 8 2 , 3 8 3 ,
Parvisaooites 2 4 8  ,
Pauoistriatoabietites 2 1 1 ,
Pauoistviatoconiferus 2 1 1 ,
^eltaaysbi-a 2 9 1 , 2 9 5 , 3 0 9 ,
venosa 2 9 4 , 2 9 5 , 3 0 9 ,
Periplectotriletes
ampleotus 1 2 1 ,
Perotriletes 1 5 3  - 1 5 5 , 1 5 9 , 1 6 1 , 1 6 2 , 1 6 4 ,
ouspidus 1 4 , 1 5 7 , 1 5 8 , 1 6 2 , 3 0 8 , 3 1 4 , 3 1 6 , 
3 1 9 , 3 2 3 ,
differens 1 6 , 1 7 , 2 4 , 1 5 5 , 1 5 6 , 1 6 2 , 3 2 3 , 3 3 0 , 
3 3 6 , 3 3 8 ,
granulatus 1 5 4 ,
kuttungensis 1 5 7 , 3 0 4 , 3 0 8 ,
pallidus 1 2 , 1 5 , 1 5 8 , 1 6 0 , 3 3 0 , 3 3 4 , 3 3 6 , 3 3 8 ,
raniganjensis 1 6 0 , 1 6 2 , 1 6 3 , 3 0 2 , 3 0 8 ,
splendens 3 0 2  ,
- 5 0 L -
Phragmites
communis 
Phyllotheca 
Phyllothee otrilete s 
nigritellus 
Piceites 
Pilasporites 
calculus 
plurigenus 
Pinus
Pity o sporites 
devolv ens 
microcorpus 
nigracristatus 
ovatus 
pallidus 
reticulatus 
sewardi 
zapfei 
Platysaccus 
leschiki 
Platy cep s
wilkonsoni 
Podocarpus 
Pollenites
Poly cingulatisporites 
circuius
4 9 ,  4 0 3 ,  4 0 4 ,
6 2 ,  3 0 2 ,  3 0 8 ,  3 2 3 ,  3 3 0 ,  3 3 6 ,
9
, 2 9 5  ,
, 2 9 2 ,  3 0 9 ,
, 2 9 5 ,  3 0 9 ,  3 3 1 ,  3 3 9 ,  3 4 0 ,
9
, 2 2 3 ,  2 5 2 ,  2 5 4 ,
9
2 5 4 ,  2 5 5 ,
9
9
4 0 ,  2 2 5 ,  2 2 8 ,  2 2 9 ,  2 5 4 ,
, 2 3 3  ,
9
9
, 3 5 6 ,  2 6 3 ,  2 7 2 ,
, 2 1 0 ,
1 2 8 ,  1 2 9 ,  1 3 2 ,  136 -  1 3 8 ,
404
3 7 ,
62 ,
6 1 ,
389
291
291
292
389
222
253
9 ,
4 0 ,
259
264
9 ,
224
2 5 3
228
2 2 8
38 ,
389
191
1 3 ,
136
o lavus
crenulatus
dejerseyi
densatus
Polypodiisporites 
cicatricosus 
favus 
hamatus 
ipsviciensis
mutabilis 
Poly theca
elongata
Potonieisporites 
Pvaecolpatites 
sinuosus
nidpurensis 
Protohaploxypinus
amptus 
jacobii
latíssimus
- 502 -
138 ,
1 3 8 ,
130 , 131 , 133 , 137 - 1 3 9 , 3 1 6 ,
3 2 3 , 3 3 0 , 3 3 8 , 3 7 1 , 3 7 5 ,
1 5 , 1 8 , 1 3 8 , 3 8 2 ,
187 , 1 9 0 , 303 , 308 ,
187 - 1 9 0 , 303 , 308 ,
187 ,
1 8 8 , 1 8 9 , 3 0 3 , 3 0 8 ,
1 1 , 1 3 , 15 , 21 , 1 8 9 , 1 9 0 , 3 0 8 ,
317 , 3 2 3 , 3 3 0 , 3 3 7 , 3 3 9 , 3 8 7 ,
1 1 9 ,
247 ,
3 4 9 , 3 5 0 , 
269 ,
268 - 271 , 304 , 308 , 3 3 1 , 337 , 343
345 , 346 , 3 5 1 ,
269 , 2 7 0 ,
2 1 , 2 2 , 2 4 , 26 , 212 , 2 1 5 , 224 , 230
255 , 3 0 3 , 3 0 5 , 309 , 3 1 1 , 3 1 3 , 315 ,
3 1 7 , 3 2 0 , 3 2 3 , 3 2 6 , 3 4 7 , 3 4 8 , 3 5 0 ,
357 , 358 , 362 , 3 6 8 , 3 7 8 , 3 9 3 ,
221 , 2 2 2 , 227 , 3 0 3 , 308 ,
1 7 , 222 , 2 2 3 , 2 2 4 , 3 3 1 , 3 3 4 , 337 ,
339 , 388 ,
221
limpidus 
micro corpus
pellucidus 
reticulatus
samoilovichii
microreticulatus 
Protosacculina 
Psomo sphaera 
Psomo spora 
de tec ta
Pteruchipollenites 
Pteruchus
africanus
duvius
simmondsi
petasatus
- 5 0 3 -
2 1 , 2 2 4 , 2 5 0 ,
1 1 , 2 1 , 205 -  2 0 7 , 2 1 7 , 2 2 2 , 225 -
227 , 230  , 309 , 3 1 3 , 3 1 5 , 317 , 323
349 , 351 , 354 , 3 6 0 , 3 6 2 , 3 6 4 , 367
216 ,
9 , 4 0 , 6 2 , 6 7 , 6 9 , 73 , 80 , 8 2 , 9 3 , 9 9 ,
183 , 189 , 222 , 227 -  2 3 0 , 294 , 301 ,
303 , 305 , 306 , 309 -  3 1 3 , 3 1 5 , 317 ,
318 , 323 , 325 , 326 , 331 , 332 , 339 ,
350 -  352 , 354 -  3 5 7 , 359 , 360 , 362 ,
3 6 3 , 364 , 372 , 394 , 395 , 396 , 397 ,
1 4 , 64 , 70 , 73 , 8 0 , 2 1 5 , 224 , 230 ,
236 , 255 , 301 , 305 , 308 , 3 1 0 , 312 ,
313 , 3 1 5 , 3 1 7 , 318 , 320 - 323 , 325 -
328 , 331 , 332 , 361 , 362 , 367 - 372 ,
374 , 375 , 377 -  379 , 383 , 385 , 398 -
401 , 
360 . 
242 , 
291 ,
144 ,
2 5 , 2 6 , 2 5 2 , 2 5 3 , 2 5 5 , 3 7 9 , 
254 ,
250 ,
250 ,
250 ,
250 ,
Puno tamo no co Ipites 
Punotatispo rites
- 5 0 4 -
277
 5 6 , 5 8 , 1 1 8 , 3 0 2 , 2 3 0 , 3 0 6 , 3 1 6 , 3 1 9 ,
3 2 3 , 3 2 8 , 3 3 0 , 3 3 3 , 3 3 6 , 3 3 8 , 3 5 3 ,
374 ,
obíiquus 1 1 9 ,
punotatus 5 6 , 5 7 ,
saetig er 1 1 9 ,
subtritus 5 8 , 3 0 4 ,
Punotat o sporites 1 8 4 , 3 0 8 , 3 1 4 , 3 1 7 ,
minutus 184 ,
walkomi 1 1 , 2 1 , 1 8 4 , 1 8 6 , 3 1 7 , 3 3 0 , 3 3 7 , 3 3 9 ,
Quadrisporites 298 ,
horridus 9 , 2 1 , 2 6 , 2 9 8 , 2 9 9 , 3 0 0 , 3 0 9 , 3 1 1 ,
3 1 7 , 3 3 1 , 3 3 9 , 3 5 0 ,
Raistriokia 8 1 , 8 7 , 8 8 , 3 0 6 , 3 0 8 , 3 2 3 ,
C
aooinfba 8 6 , 3 0 4 ,
grovensis 86 ,
radiosa 8 6 , 8 7 , 3 0 4 ,
Rattigani spora 128 ,
Remysporites 
Retioulitriletes
180 ,
globo sus 109 ,
Retioulatisporites 9 8 , 1 0 7 , 1 0 8 , 1 1 2 , 1 2 5 , 3 0 2 ,
asperdiotyus 304 ,
horribilis 1 0 4 , 1 1 0 , 1 1 1 , 3 3 0 , 3 3 6 , 3 3 8 ,
magnidiotyus 1 0 9 , 1 1 1 , 3 0 4 ,
retioulatus 107 ,
- 5 0 5 -
Retusotriletes 59, 60, 62, 368,
clipeata 16, 133, 134,
diversi formis 6 lm
radiatus 59 - 61, 132, 133, 308, 314, 316,
319, 321, 323, 330, 375,
simplex 58,
junior
Rima e spor ites
133, 134,
aquilonalis 
Ris sikia
386 ,
media
Rugulatisporites
215 ,
stoneorofti 17,
trisinus 17, 330, 338, 340,
Ruhleostaohys 
Sagenopteris
251,
colopodes 265 ,
? Sagenopteris 
Samaro sporites
37,
speoiosus 386 ,
Satsangispor ites 353 ,
trias sicus 354 ,
Saturni sporites 191,
granulatus 196, 197,
Sohizaeites 273, 275,
Schizoneura 37, 40,
gondwanensis 53,
- 5 0 .6-
Sohizosporis 339 ,
soissis 3 3 1 , 3 3 9 ,
SohopfipoZZenites 269 ,
Scutatipollenites 2 3 9 , 2 4 0 , 2 4 5 ,
soutatus 2 3 9 , 2 4 0 , 2 4 1 , 2 4 4 , 3 0 4 ,
Seftenbergiites 130 ,
SeZagineZZa 167 ,
harrisiana 1 4 7 , 3 0 6 ,
rarirugosa
SeZagineZZites
1 3 1 , 1 3 2 ,
poZaris 1 0 , 1 7 0 ,
Simeonospora 1 1 6 , 3 8 5 ,
Sphagnites 136 ,
oZavus 138 ,
SpheripoZZenites 
Spino spori te s 
spinosus
309 , 
185 , 
185 ,
Sporites 111 ,
agathoeous 1 1 2 ,
foZZiouZosa 139 ,
Sporonites 1 7 9 ,
vuZgaris 
Stenopteris
1 8 3 ,
rigida 5 3 ,
Stereisporites 1 9 , 5 9 , 1 2 8 , 1 2 9 ,
antiquasporites 135 ,
Striatisaoous 211 ,
Striatites 
amplus
2 0 6 , 2 1 1 , 2 2 5 , 3 4 2 , 3 4 3 , 3 5 3 , 3 5 5 , 
2 2 1 , 394,
- 5 0 7 -
cance H a t u s  
jaoobii 
limpidus 
microcorpus 
muItistriatus 
noviaulensis 
paritii 
richteri 
samoilovichii 
sewardi 
trias sicus 
Striato abietites 
bricki
multi s triatus 
Striatopinites 
Stri a top odo carpidites
canoellatus
fusus
tojmensis
pantii
rarus
Striomono saccites 
morondavensis
ovatus
, 2 3 5  , 
, 2 2 4  , 
»
, 3 4 7  ,
2 37 , 2 3 8  , 3 0 3  , 3 0 9 , 3 2 3 ,
3 6 6  , 3 7 3  ,
231  , 2 3 3  - 235 , 3 0 3 , 3 0 9 , 3 3 1 ,
3 4 8 ,
2 3 3  , 234  , 2 3 5  , 3 0 3 , 3 0 9 , 3 1 7 ,
337  , 339  ,
3 0 9  ,
2 3 5  , 2 3 6  , 317  , 323  ,
22  , 26 , 205 -  2 0 7 , 3 6 0 , 3 6 7 ,
-  2 0 6  , 217  , 2 2 6 , 2 2 7 , 3 1 3 , 3 1 5 ,
324  , 3 6 3 , 364  , 372  ,
234
222
224
226
237
214
235
232
2 3 0
223
218
231
236
236
2 10
210
347
220
331
303
233
234
303
1 1 ,
204
317
2 0 3
- 5 0 8 -
S t r o t e r s p o r i t e s 231 , 2 3 3  , 331 ,
communis 231 ,
pantii 2 3 5 ,
r i o hteri 249 ,
S t r z l e c k i a
g a n g a m o p t e r o i d e s 5 3 ,
S t y x i s p o r i t e s 1 5 3 , 1 5 4 ,
S u b c y c l o t o s a u r u s
b r o o k v a l e n s i s 4 4 ,
S u c c i n o t i s p o r i t e s 2 1 0 ,
S u l o a t i s p o r i t e s 252 , 2 5 3 , 2 5 8 , 2 6 0 - 262 , 277 ,
interpositus 2 5 3 ,
i nterposus 261 ,
ovata 259 ,
splendens 2 5 3 ,
p r ò latus 3 6 3 ,
Su Icatopites
baImei 279 ,
b h a r adwajii 27 9 ,
o a c h eutensis 27 9 ,
Sul cosa o o i s p o r a 2 6 6 , 331 , 3 3 7 , 3 3 9 ,
lata 266 , 2 6 7 ,
m i nuta 2 6 7 ,
T a e n i a e p o l l e n i t e s 211 ,
Taenia e s p o r i t e s 1 0 , 1 1 , 1 3 , 1 9 , 2 0 , 2 5 , 4 0 , 41
2 1 0 , 2 1 3 , 2 1 6 , 3 6 1 , 3 6 9 , 3 7 0 ,
a n t iquus 2 0 6 , 2 2 5 ,
kra&useli 2 1 1 ,
, 5 3 ,
372 ,
- 5 0 9 -
noviaulensis 2 1 4 , 2 1 6  ,
novimundi 2 1 4 ,
obex 2 1 9 , 2 2 0 ,
ipe lluoidus 2 1 6  ,
samoiloviohii  v a r . pantii 2 3 5  ,
transversundatus 2 1 9  ,
ovatus 3 6 3  , 3 6 4 , 3 7 2  ,
Tauroousporites 12 8  , 129  , 136  ,
Taxites 4 5 8 ,
Tenuisaooites
fragi Ids 1 2 , 1 5 ,
T etraporina 2 9 2  , 2 9 5  , 2 9 6  ,
antiqua 2 9 6  ,
horologia 29 7  , 30 9  ,
?Thinnfeldia 3 7 ,
oallipteroides 3 7 , 5 3 ,  2 5 0 ,  3
Tholo sporites 1 1 6 ,
egregius 116 ,
parvitholus 1 1 7 ,
Thuringia 2 5 0  ,
oallipteroides 2 5 0  ,
Thymospora 187 ,
oicatrioosus 187 ,
hamatus 188  ,
ipsvioiensis 19 0  ,
Tigrisporite s 102 , 1 0 3 ,
oatenatus 103  ,
30 9  ,
—  5 1 0  —
halleinis 1 0 2  ,
playfordi 1 7 , 1 0 3  , 3 0 8 , 3 1 1 , 3 1 4 , 3 1 6 , 3 2 3  ,
3 3 0 , 3 3 6  , 3 3 8 , 3 5 5 ,
Todites 1 9 1 , 3 7 6  ,
narrabeenensis 5 7 ,
Tremanotus
maideni 4 5 ,
Tripartina 1 0 2  ,
Tripartites 1 2 6  ,
vestatus 1 2 6  ,
proratus 1 2 6  , 1 2 7 , 3 0 8 , 3 1 1 , 3 1 6 , 3 5 1 , 3 5 5  ,
Triquitrite s 1 2 6  ,
proratus 2 1 , 1 2 6  ,
Tribadi spora 2 4 8  , 3 7  7 , 3 9 0  ,
Trochammina 3 8 ,
Tsugaepollenites
jonkeri 3 7 8  ,
Tuberculato spor ites 1 8 5  , 1 8 6  ,
abadarensis 1 2 , 1 7 , 1 8 4  - 1 8 7 , 3 1 7 , 3 2 3 , 3 3 0  ,
3 3 7  , 3 3 9  , 3 8 2  ,
anicy stoides 1 8 5  ,
argentinus 3 8 8  ,
Unio
Uvaesporites 1 4 8  , 1 5 3 , 3 9 1  ,
bullatus 1 4 9  , 1 5 2 , 1 5 3 , 3 0 2 , 3 0 8 ,
glomeratus 1 4 8  ,
pseudoeingulatus 1 4 8  ,
- 5 1 1 -
verrucosus 1 4 9  - 1 5 1 , 1 5 3 , 3 3 0 , 3 3 4  , 3 3 6 , 3 3 8 ,
3 8 2 , 3 9 2 ,
Vale sip o l l e n i t e s 2 4 5 , 2 4 8 ,
evansi 2 4 8 , 2 4 9 , 2 5 7 , 3 0 3  , 3 0 9  , 3 3 1  ,
Verneuilina 3 8  ,
Ver r u c o sisp orites
b u l latus 1 4 9 , 1 5 2 ,
cameroni 9 6 ,
carnarv onerisi s 1 7 , 7 3 , 7 4 ,
gobbettii 9 3 , 9 4 ,
pseudomorulae 7 4 ,
tris ecatus 9 2 , 9 3 , 3 0 2 , 3 0 8 , 3 4 3 ,
verrucosus 9 2 ,
Verrue o s o spori tes 3 0 8 , 3 5 3 ,
cicatri co sus 1 8 7  ,
hamatus 1 8 8 ,
ip sviciensis 1 8 9  ,
Veryhachium 1 2  , 2 8 1  , 2 8 7  - 2 9 1  , 2 9 5  , 3 0 9 , 3 1 1 ,
trisulcum 2 8 8  , 3 3 1 , 3 3 9 , 3 9 3 , 4 0 2 ,
trispino sum 2 8 9 , 2 9 1 ,
V esicaspora 2 5 8 , 2 6 1 , 2 6 2 , 3 4 8  ,
wilsonii 2 5 7 , 2 6 0 ,
ovata 2 5 9 , 2 6 0 , 2 6 1 , 2 6 3  , 3 0 3  , 3 0 9  ,
Ves ti g isp orites 3 0 9  ,
Vitreisporites 2 6 3 , 2 6 4 , 2 6 6 , 2 6 7  , 3 0 9  , 3 1 7 , 3 2 4 ,
3 3 1 , 3 3 7 , 3 3 9 , 3 5 8  , 3 8 8  ,
microsaccus 1 2 , 3 8 2 ,
- 5 1 2 -
pallidus
signatus 
subtilus 
Vittatina
africana 
fasoiolata 
scutata 
subsaccata 
Voltziapites 
baImei 
vulgaris
Voltziaceaesporites 
VoItziopsis
woIganensis 
Welwitschiapites 
alekhinii
australiensis 
magniolobatus 
tenuis 
Weylandites 
Wilsonastrum 
colonicum 
WiIsonites
2 6 3  , 2 6 4  , 2 6 5  , 267  , 3 0 3  , 309  , 311
317  , 3 2 4  , 331  , 337  , 339  , 3 4 8  , 352
3 5 3  , 3 5 5  , 356  ,
2 6 3  , 2 6 4  ,
2 6 4  ,
209  , 2 3 9  , 2 4 0 , 242  , 2 4 3  , 3 4 3  , 347
3 4 8  , 3 4 9  , 356  , 3 5 8  , 3 6 8 ,
352  , 3 5 4  , 355  , 356  , 379  , 395  ,
2 4 3  ,
2 4 0  ,
242  ,
2 6 0  , 261  , 2 5 8  ,
261  , 2 6 3  , 3 0 3  , 309  ,
2 6 0  , 261  , 2 6 3  ,
377  , 3 9 0  ,
5 3 , 2 2 7  ,
2 7 4  , 2 7 5  ,
2 7 5  , 2 7 6  ,
275 -  277 , 321 , 324
2 7 4  , 2 7 5  , 2 7 6  ,
2 7 0  ,
354  ,
1 2 , 2 8 8 , 
2 8 9 , 2 9 0 , 
180  ,
Z e u g o p h y  H i t e s 3 7 ,
Z i n j i s p o v a 1 4 9  ,
bu 1 lata 1 5 2 ,
Z o n a l e s - s p o v i t  e s 1 7 9 ,
Z o n o m o n o let e s 1 9 1 ,
t s o h a l y  s e h e v i 1 9 7 ,
